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for interconnecting 
electronic equipment 


BICC make Coaxial Radio Frequency Connectors with 
moulded-on terminations for use with— 
Ground and airborne radar equipment 
' Ground and airborne radio 
| transmitters and receivers 


Terminations include a standard range 


(with appropriate panel mounting units) 
designed to Ministry of Supply requirements. 
In addition, there are a number of 


BICC designs for other applications. 


Further information ts freely 
availablz on request. 


GS 44 
R. F. CONNECTORS 


BRITISH INSULATED CALLENDER’S CABLES LIMITED, 


21 Bloomsbury Street, London, W.C.1 
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This sturdy multi-range test meter is 
remarkable for the wide range of test 


facilities which have been so neatly 
incorporated. Full advantage has been 
taken of printed resistor techniques 


to produce a compact instrument of 
low weight. 
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; j istors 
Composite printed resis 
Printed resistance panel and auxiliary switch. 


| 
t | vy, for universal meter shunt. 


Meter movement is 
enclosed to give 
protection against 

the infiltration 
of dust. 


obust range switch similar to 
po used in the famous Avo- 
Meter. Eighteen fixed silver- 
plated contacts embedded ina 

ring of high-grade moulding 


material are swept by a double 
contact rotor arm. 


Meet us at the 


RADIO 
SHOW 


Stand No. 60 


Regd. Trade Mork, 


Size: Sg x 3% x Id inches. 
Weight: | Ib. approx. 


D.C. Voltage Ranges: 0-1,000 V. Sensitivity: 

be . 10,0000/V on D.c. voltage ranges. 
1,0009/V on A.C. voltage ranges. 

Accuracy: 

3% of full scale value on D.C, 

4% of full scale value on A.C, 

For a small additi ! charge, instr: ts 

Resistance Ranges: 0-20,0000. can be nppies ane higher degree’ ey 

0-2Mo. acturacy, 


A.C, Voltage Ranges: 0-1,000 v. 


D.C. Current Ranges: 0-1A, 


NQaaia 


List Price: 
THE 19 Ranges - Single Knob Control - £9: 10s. 


Complete with test leads and clips. 


© Write for fully descriptive leaflet. tee 
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IF YOU ARE 
USING TRANSISTORS 
YOU NEED 


Pas 


| 7 
SOLARTE 
| 


~~ 


The new series of Solartron Transistor Power 
Supplies covers all voltage and current ranges 
necessary for transistor circuit development work. 
Types AS 757 and 758 are for bench mounting 
and AS 759 is the first in a new family of 
compact sub-units. 


N 


— -_— 


TRANSISTOR 
POWER SUPPLIES 


Bench mounting units have 3-dial decade switch- 
ing, with its inherent simple resetting facilities ; 
also automatic overload protection and load current 
metering. Continuous operation at temperatures 
up to 35°C (95°F) is assured even under maximum 
load conditions and with supply 7°4 above normal. 


AS.757 


Brief Specifications: 
AS.757: 1A @ 0-s0V, in 0.1 volt steps ; Weight 25 Ib; Price £95 
AS.758: 10A @ 0-30V, ino.1 volt steps; Weight 55 lb; Price £195 


AS.759: 1A @ 1.5V-13.5V, continuously variable; Weight 7} Ib. 
Price £55 


Output resistance: o.o10 

Output Z to 100 Kc/s: 0.20 

Ripple and noise: less than 1 mV peak to peak 

Stability factor: 200: 1 (AS.758 150: 1) 

Mains input: 90/130—200/240V, 40/60 c/s Permissible deviation + 7% 


THE SOLARTRON ELECTRONIC GROUP LTD - THAMES DITTON - SURREY TELEPHONE: EMBERBROOK 5522 » CABLES: SOLARTRON, THAMES DITTON 
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transistors 


8.758 


—— —— 


viation + 7% 


a series of 
authoritative films 
by Mullard 


AMES DITTON 


XUM 


Mullard has produced for designers of equipment, and engineers engaged in its maintenance, 
a unique series of instructional and informative films on the transistor. 

Each or all of these films are available on free loan. Just send your request to the address 
below, stating the films you require, alternative preferred dates, and some indication of the 


type of audience to which they will be shown. 


No.1 The Principles of the Transistor 


Intended mainly as an aid to teaching, the film commences with a review of 
the early use of crystals and describes how these were soon replaced by 
thermionic valves, which themselves were subsequently found to have 
disadvantages in certain applications. 

The middle and largest section of the film describes the working principles 
of the germanium diode and the transistor by use of both diagram and 
experiment. The film ends with details of the applications and advantages of 
these devices. 


No. 2 The Transistor— 
its Principles and Equivalent Circuit 


Intended for those with a good background knowledge of thermionic valve 
techniques, this film provides a detailed explanation of the complex physics 
involved in the workings of the junction transistor. The film goes on to 
describe the derivation of the equivalent circuit and its simplification. The 
subject is clarified by colour, animation and commentary. 


No.3 The Junction Transistor in Radio Receivers 
Partl Design of an I.F. Amplifier 
Part ll The Complete Receiver 


This two-part film follows on from the simplified circuit which ends ‘* The 
Transistor—its Principles and Equivalent Circuit ” and deals, in like manner, 
with the special circuitry required in a transistor I.F. amplifier and complete 
receiver. 


No.4 The Manufacture of Junction Transistors 


In this film the preparation of the germanium crystal from the raw material 
is shown in some detail. Following sequences show the cutting of the “p” 
type wafers, the alloying of the indium pellets into the wafer to form the 
“py” type collector and emitter, the assembling of a junction transistor and 
the testing of the finished product. Many close-ups of the ingenious 
machinery and intricate processes involved in the manufacture of transistors 
are shown. 


Black and white 
16mm. Sound. 
20 minutes duration 


Colour 
16mm. Sound. 
20 minutes duration 


Black and white 
16mm. Sound. 

15 minutes and 

10 minutes duration 


Black and white 
16mm. Sound. 
21 minutes duration 


a 
MULLARD LTD. FILM SERVICE - MULLARD HOUSE - TORRINGTON PLACE - LONDON W.C.1 
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REPRODUCERS AND AMPLIFIERS LTD. 
WOLVERHAMPTON: ENGLAND 


TELEPHONE: 22241/2/3/4 CABLES: AUDIO 


—— 


T, 1958 AuGusT, 1958 WIRELESS WORLD 5 


WIDE RANGE CAPACITANCE BRIDGE 


CINTEL my 
CAPACITANCE BRIDGE 9 


Designed for the accurate measurement of capacitance and 
resistance in the range 0-002pF to 100uF and Ia to 10,000Ma 
respectively. 


All measurements are made in the form of a three terminal 
network and components can be measured in situ. Accuracy 
within = 1% Frequency 1592 c/s (w=10,000). 

Full technical information on this and other ‘Cintel’ Bridges is 
available on request. 


CINEMA 


A COMPANY WITHIN THE RANK ORGANISATION LIMITED 


WORSLEY BRIDGE ROAD + LONDON -_ S.E.26 
HITHER GREEN 4600 


SALES AND SERVICING AGENTS : 

Hawnt & Co. Ltd., 59 Moore St., Birmingham, 4 

Atkins, Robertson & Whiteford Ltd., Industrial Estate, Thornliebank, Glasgow 
McKellen Automation Ltd., 122 Seymour Grove, Old Trafford, Manchester 16 
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We 


manufacture 


valves 


to cover 


the specialised 


requirements 
of industry 
and 


telecommunications 


CHELMSFORD ENGLAND 


ENGLISH ELECTRIC VALVE C0. LTD. Vidiesinne: Celaaed 9001 


AuGcusT, 1958 WIRELESS WorLpD ¥ f 


» 1958 


A SERVICE 
FOR DESIGNERS 


The possibility of a component change — due to shortage 
of supplies, increased costs or failure to meet specific con- 
ditions — is a problem facing every designer of electronic 


equipment. However, one basic component can be 


‘tailor-made’ from the start, for LAB will supply the 
precise type of Resistor required, ex stock and at the 
right price. Write for full technical data, prototype 
samples and price schedules to:— 

THE RADIO RESISTOR CoO. LTD., 


@ 50 ABBEY GARDENS, LONDON, N.W.8. 
Telephone: Maida Vale 0888 


CARBON WATTS OHMIC RANGE] TOLERANCES + 
1. Solid 41&2 10—10M 5% & 10% 
2. Cracked 1/30—20 1—S00M 5% & 10% 
3. * High Stability 1/10—3 1—SOM 0.5% 1% 2% 5% 
4. Variable + 5K—2M — 
5. V. High Resistance 1-3 50M—10!3 5% & 10% 
6. V.H.F. (Rods & Discs) 1/10—1 10—IK 1% & 2% 
WIREWOUND 
4. Rheostats 4—500 10—80K -- 
9. Sliders 3—15 10—16K a 
8. Vitreous 3—500 i—1I50K 1% 2% S% 
7. Cemented i—15 1—25K 5% & 10% 


* The ubiquitous blue (1%) grey (2%) “ HISTABS”” 


Do you KNOW 


THAT Rheostats (4) can be made up in twos and threes on a common spindle. 


THAT the whole of the vast range shown uncer (3) can be delivered ex-stock 


349) in all Preferred values. 
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HILO COMPOSITE 
MODEL FOR 


BBC -ITA 


A completely new range of 


robust, light-weight loft 
aerials with equivalent per- 
formance to similar out- 
door types. Special design 
features provide excep- 
tional versatility for loft 
mounting and enable the 
arrays to be easily adjusted 
for vertical or horizontal 
channels and to be tilted, 
rolled and turned for anti- 
ghosting. 


*xCHANNEL OPTI- 
MISED — Outstanding 
oe on all chan- 
nels. 


* FULLY 
BLED 


VERTICAL CHANNELS 
“Hilo” Band 1 ‘‘V” electronically coupled to 5 Band III 
Elements complete with mounting arm and bracket. 
List Price 42/- 
(State Band III Channels when ordering). 


PREASSEM- 
— Speedy in- 
** Auto- 


stallation with 
matic ” Elements. 


*COMPLETE IN ONE 


FOR NEWCASTLE-ON-TYNE AREA ENVELOPE — with 
(HORIZONTAL CHANNELS) CAT. NO. H5i13. mounting arm and 
List Price 42/-. bracket. 


BAND Ill MODEL FOR 


*Highly COMPETI- 
TIVE PRICES. 


All Antiference aerials in- 
corporate features which 
are patented or are the 
subject of patents applied 
for. 


BERRARAKRAR KERRY 
£ Visi ; 
* Visit us on * 
* * 
* * 
* * 
* * 
i ; 
VERTICAL NN. 
Cask satan CHANNELS OR HORIZONTAL * AT THE RADIO SHOW * 
5 element folded dipole array complete with mounting arm oo * 
and bracket. List Price 32/6 xk¥kKKKkKKKkKKkKkkkkke 


(State channel required when ordering). 


VERTICAL OR HORIZONTAL MOUNTING 
PLUS tilting, rolling and turning... 
The new boom clamp fitted to all the new loft 
aerials provides full adjustment in every direction 
with the mounting arm and bracket in any position. 
Single wing nut locks array into position. 


Y 


NO LOFT MOUNTING DIFFICULTIES 
The specially formed arm and angled bracket 
overcome every mounting difficulty. The four 
positions illustrated give an indication of their 
versatility. Single wing nut locks arm into posi- 
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BAND II MODEL FOR 


3 element} folded dipole array complete with mounting 
arm and bracket. List Price 35/- 


VHF/FM ADAPTORS 
For vertically polarised 


aerials with Hin. dia. rods, 
Addex FM/L. 


List Price 7/6 per kit. 


GENERAL CONSTRUCTION 


Each model has }in. diameter elements; 
sin. diameter boom and jin. diameter 
mounting arm, all of high grade alu- 
minium alloy tubing. The mounting 
bracket is plated steel. The aerial 
elements spring easily into position 
in specially designed clamps (Regd. 
Design 887.944) with no wing nuts or 
bolts to tighten. Cable connections are 
of the “‘ in-line ” type, the cable saddle 
accommodating most sizes of coaxial 
or twin feeder. 


| tion, ANTIFERENCE Aylesbury, Bucks. 
_ One . ee Telephone: AYLESBURY 25!! 
| Hac Sn (6 lines) 


AMM rr 


| 


| 


Th 
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Mr. 


Monarch writes about 


h mounting | 
st Price 35/- 


dia. rods, | 
7/6 per kit. | 


, The brilliantly successful 


nents, 4 
meter 


> alu- sy ® 

inting World’s Finest 4-Speed Autochanger! 
aerial 
sition 
Regd. 
its Or 
ns are 
saddle 


oaxial Every time the Monarch plays it proves 


its brilliance. | Even those who listen for 


faults are convinced by its performance. 
There’s no player to touch the Monarch for 


tonal quality, mechanical precision Sony Mensa Send with Tbe 
crystal cartridges and sapphire needles 
: ~ —they’ll give new life to any changer. 
or styling—and you can fit stereo cartridges T.C.8M for high fidelity equipment. 


° . T.C.8H low ogin. amplifiers. 
for ster eophonic equipment. Insist on ya B.S.R. replacements. 


Look for the red and green display 
packs at your dealers. 


Makes Music for Millions 


Bucks. 


sy! BIRMINGHAM SOUND REPRODUCERS LIMITED 
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THAT ELUSIVE WORKS MANAGER... 


in 10 seconds 
~ 


NO LOUDSPEAKERS, BELLS or ~ 
FLASHING LIGHTS ~ 
only the man who’s wanted knows and replies. ~ 


Selective Induction is saving time, money and worry in Offices, 
Factories, Hospitals, Hotels, Departmental Stores etc., all over 
the Country. All key personnel carry small transistorised receivers 
bearing a number. When they are wanted their numbered key is 
pressed on a small transmitter. Immediately they must respond to 
the URGENT ‘PEEP PEEP’ in their pockets which summons 
them and them alone to ACTION! A verbal message can be 
transmitted if desired. 


Covers areas indoors or out, up to 10,000,000 sq. ft. 

Designed for the man who cannot afford to be tied to his office. 
Equally suitable for large or small concerns. 

Low purchase price—virtually no indoor wiring—low rental terms. 


Write or phone for further particulars — WE CAN BE FOUND IN TEN SECONDS 


personal G2 


(the ‘Peep Peep’ in the Pocket) 


THE ONLY STAFF LOCATION SYSTEM WORTH INSTALLING 


MULTITONE ELECTRIC COMPANY LIMITED 
12/20 UNDERWOOD STREET LONDON N.1. TELEPHONE: CLERKENWELL 8022 
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A VALVE VOLTMETER 


ne we Ee ee | Winn, * * 
‘ ye. = tas — ace 


Ghia eS 


With these 
OUTSTANDING FEATURES 


EXTREME SENSITIVITY 
accurate measurements are possible 
down to 100.V. 


WIDE VOLTAGE RANGES 
ImV. to 300 voits F.S.D. 


WIDE FREQUENCY RANGE 
I5c/s to 4.5Mc/s accuracy + 2dB 


METER SCALE CALIBRATED 
IN VOLTS AND dB 


CAN BE USED AS A NULL 
DETECTOR AND INDICATOR 
from 10c/s to 10Mc/s 


CAN BE USED AS AN 
AMPLIFIER FROM 10c/s to 1OMc/s 


INCORPORATES ITS OWN 
H.T. STABILIZER 


SMALL COMPACT SIZE 
& ROBUST CONSTRUCTION 


gses 


rs] 45 MS 


ORAL RA ALLA SEL AAA AAA Neo ta sti 


at this price = 


£50 nett in U.K 


(including very low capacity screened lead 
and probe) 


with this backing . . . 

Behind this, the most modern instrument in its 
sphere, is that specialist instrumentation skill 
and experience which has earned for all 
“ Advance ” products a reputation second to 
none throughout the industry. From our up- 
to-the-minute factory at Hainault comes this 
latest addition to the world-famous ‘‘Advance”’ 


as at Sembmianin, Advance COMPONENTS LIMITED 


Full Technical details in Leaflet W so. ROEBUCK ROAD - HAINAULT ILFORD ° ESSEX - TELEPHONE: HAINAULT 4444 


Size 43” x 74” x 62’ 
Weight 7/b. 


GD 64 
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Series Stabilisers 


The M-O Valve Company Limited—the specialists | 
in the development and manufacture of valves and 
cathode ray tubes for industry—supplies a wide range 
of valves, suitable for use as series stabilisers. 


Valve Type 


A2134 CVv4062 } Special Quality Pentode 


CVv4065 Special Quality Pentode 
with flying leads 


CVv2179 PENTODE 


KT66 BEAM TETRODE 


TRIODE 


CvVv4038 RELIABLE TRIODE 


DOUBLE TRIODE 280 + 280 2x 125 


BEAM TETRODE 6150* 175 


BEAM TETRODE 260 


*Triode Connected 


GENERAL SHEET 4 

An informative data sheet which 
describes the design and operation of series S 
valve stabiliser circuits. 
Write now for your copy. 


Details of the wide range of the Company’s 
products, including valves and CRTS, 

are given in a new catalogue which will 
gladly be sent on request. 


M-0 VALVE COMPANY LIMITED, Brook Green, Hammersmith, London, W.6.| THE 


MAKERS OF G.E.C. HIGH GRADE RADIO VALVES AND CATHODE RAY TUBES 
a subsidiary of The General Electric Company Limited. | 
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MARKINGS IN WHITE TO CUSTOMERS’ REQUIREMENTS 


14 WAY 
Type B279001 


BLACK P.F. MOULDING 


Type XVS/6 
NYLON LOADED P.F. MOULDING 


$ inition ? 3 — Sate 


4 Pin Shorting Plugs 


4 WAY 


Type BVS/4 7 3 Pin Shorting Plug 
BLACK P.F. MOULDING 
6 WAY 


MINIATURE 


Type BMVS/6 
BLACK P.F. MOULDING 


3 Pin Shorting Plug 


Send for full details to :— 


Standard BgA (Noval) Valveholder 
with 2 Pin Captive Shorting Plug 


on, W.6.| THE MCMURDO INSTRUMENT CO. LTD., ASHTEAD, SURREY. Tel: ASHTEAD 3401 


any Limited. 


Mysi5 


—— 
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For HIGH SENSITIVITY! 
HIGHEST FIDELITY! 
MAXIMUM RELIABILITY! 
REASONABLE COST! 


THE ‘'CONCHORD' 


A HIGH FIDELITY 30 WATT 
AMPLIFIER INCORPORATING 
PRE-AMPLIFIER AND TONE CONTROLS 


EMPLOYING THE LATEST MULLARD EL34 OUTPUT VALVES 
IN ULTRA LINEAR OPERATION AND HIGH GRADE 
SECTIONALIZED OUTPUT TRANSFORMER 


Size approx. 13 x 84 x Jin. Stoved gold hammered finish. Retail 
Weight I4lb. For operation on 200-250 v. 50 c.p.s. A.C. Price 
mains. Or other voltages to order. A chrome-handled GNS 
cover is available at 25/-. . 


The Following Outstanding Test Figures Include Pre-amplifier and Tone Control Stages 


FREQUENCY RESPONSE MAINS POWER CONSUMPTION. HARMONIC DISTORTION. 
(Exc. Rumble Filter.) + 1! d.b. 20-20,000 c.p.s_ 110 watts. | 0.05°, at 10 watts. 0.1% at 20 watts. 
OUTPUT SOCKETS. 
RUMBLE FILTER. STABILITY. . . 
12 d.b. per octave below 50 c.p.s. Entirely stable with capacity of .08 mfd. | te ond aga for 3 ohm and 15 ohm 
BASS CONTROL. in parallel with loudspeaker load. | EXTERNAL POWER PPLY. 
Continuously variable + 12 d.b. to — 12 d.b. EFFECTIVE OUTPUT IMPEDANCE. 300 v. 30 m/a. 6.3 v. 1.5 = radio tuner. 
at 50 c.p.s. 0.9 ohms across 15 ohm terminals. VALVES. 
TREBLE CONTROL. INPUT IMPEDANCE. | B.V.A. EF86, EF86, ECC83, EL34, EL34, 
Continuously variable + 12 d.b. to —6 d.b. Both inputs 500k plus 10 pfd. | GZ34. ; 
at 12,000 c.p.s. NEGATIVE FEEDBACK | Due to use of ‘ears EF86 valves microphony 
¥ | is virtually nil. 

= —_- 73 d.b Total 28 d.b. | Asin our extremely successful ‘Diatonic’ 

ee ee eee ee SENSITIVITY. two individually controlled inputs pro- 
MAXIMUM POWER OUTPUT. Input (1) 20 millivoles for rated output. vide mixing facilities for microphone and 
In excess s of 33 watts. | Input @) | 200 millivolts | for rated _Output. gram, sects etc. 

; NE EE OSA SE EE 
ULTRA LINEAR AMPLIFIER 


WITH INTEGRAL PRE-AMP AND TONE CONTROLS 


AGRA ORE OO The L45. A compact High Quality 
7. A int is : 
incioded for a radio “cuner 4-5 watt amplifier. 


Size approx. 6-5-5jin. high. Sensitivity 
“> — FIGURES INCLUDE is 28 millivolts so that the input socket 

nt can be used for either microphone or gram., 
Tot tthe RESPONSE. tape, radio tuner, etc. B V.A. valves used are 
oo oe ECC83, EL84, EZ90. Controls are: Vol., 
MAXIMUM POWER Treble and Bass with mains switch. The Tone 
—e In excess of 14 controls provide full compensation for long 

‘ playing records. Output matching for 3 ohm 
RATED OUTPUT 10 loudspeaker. 


— Retail price £5/19/6. 

eta! ric e 

aii §=6SENSITIVITY. p 

$e Vol. (1) 22 millivoles for raed THE LT45 TAPE DECK AMPLIFIER. 

Diatonic a Vol. (2) 220 millivolts A complete unit (power pack and oscillator 
ior rated output. : 

incorporated) ready for connection to A.C- 


TREBLE LUC T P icall 
CONTROL. Continuously mains. 3 ohm loudspeaker and practically 


witiile +645. 0 —13 db any make of deck. Negative feedback equali. 
at 12,000 c.p.s. ie zation adjustment by multi-position switch 
Size only 9-7-64in. Weight 12$lb. Power consumption 120 watts. pass CONTROL. for 33, 74 and ISin. per sec. 


Outputs for 3 and 15 oF gy «Mees. @ Continuously variable +13 Retail price 12 gns. 


‘° 

— other voltages to order. Chassis finish eb. wo —10 65. ot Dope. THE LG3 GRAM AMPLIFIER. Overall 
stoved hammered gold, or grey blue. HARMONIC DIS- size 6} x 44 x 2hin. C ix Vel. ond Tone 

GNS. Attractive cover with chromium carrying TORTION, 0.19% mea- ee eee ee ee ee 

handles now available at 17/6. sured at 6 watts. (with mains switch). Output for 2-3 ohm 

Full advantage has been taken of the latest component paige LEVEL. Referred loudspeaker. All above for 200-250 v. 50 

miniaturization developments to reduce unit size to a minimum. , a 260 Nb c.p.s. A.C. mains. 

Two high impedance input sockets are provided for microphone ee: eee oar Retail price 55/9. 

and gram., etc. Each input has its associated vol. control. NEGATIVE FEEDBACK. 

B.V.A. valves are employed, ECC83, ECC83, EL84, EL84, EZ81. Total 32 d.b. PS Ceti 


Send S.A.E. for Leafets. TRADE AND EXPORT ENQUIRIES TO— 


LINEAR PRODUCTS LTD. _ ELECTRON works, ,, 72!.; ‘°s3:,53-'2.,, 


eee MUL 
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Design l | 
Permanent I rrr 
panne Symbols 
Magnets Servi 
ore and Definitions 
Advertisements in this series deal with general 
design considerations. If yourequire more speci- 
ficinformation on the use of permanent magnets, 
please send your enquiry to the address below, 
mentioning the Design Advisory Service. 
N Ag Cross sectional area of air gap. H, Coercive force; the magnetising force applied 
: to a fully magnetised magnet to reduce the 
Am Cross sectional area of magnet. residual induction (Br) to zero. 
B Magnetic Flux Density; the number of lines Hq Value of-H on the major hysteresis loop or 
of flux per unit area in a section normal to demagnetisation curve corresponding to a 
the direction of flux. The c.g.s. unit is the given value of B (denoted Ba) usually at 
tages | maxwell or line. The M.K.S. unit is the weber. (BH) max. 
Ba Value of B on the major hysteresis loop, or Hsat The value of H corresponding to Bsat. 
demagnetisation curve, corresponding to a Lg Length of air gap. 
— given value of-H (denoted Ha), usually at . : 
(BH) max. Lm Effective magnetic length of magnet. 
i ’ Bs The flux density in the air gap. pp Permeability; the ratio of the magnetic flux 
wiaaket e sal ep density induced in a given medium to that 
4, EL34, B, Remanence or residual induction; the which would be produced in vacuum by the 
—_— flux density which remains in the same magnetising force. 
ial A : P : 
diatonic’ pny ocr ng anger agement ® Total flux over a cross section, i.e. the 
uts pro. integral of B over the cross-section. 
oe Bsat Saturation flux density. 
a F or M.M.F. Magnetomotive force. That force CONVERSION TABLE c.g.s. TO M.K.S. UNITS 
which produces or tends to produce a magnetic 
flux. c.g-s. M.K.S. ‘ 
med ive force F I gilbert = Ampere- x = 
The c.g.s. unit is the gilbert. einen ™ ee 
uality io? 
1 gilbert = ie ampere Sinn Magnetising force H | oersted = Ampere-turn/metre = 
nsitivity +4 3 Total Flux @ | maxwell 
The M.K.S. unit is the ampere turn (the product ; 8 
4 pa of turns and amperes in a magnetising coil). ee eee oe 
ag = 4n Flux Density B gauss = Webers/m? x 10 
e: Ol.» — = 7 
io eae l ampere turn = io gilberts. 
for long 
rg! ohm H Magnetising force. P , , ' , ; 
Reprints of advertisements in this series will be 
The c.g.s. unit is the oersted. gladly sent on application to the address below. 
LIFIER. = M.M.F. (in gilberts) 
yr Magnetising force = length (in cms) Advertisements that have appeared to date are:— 
to A.C. 
— The M.K.S. unit force is the ampere-turn Modern Theory of Permanent Magnets 
matte per metre. Ss 
n switch Magnetic Circuits 
ici M.M.F. (ampere turns) Circuit Design Recommendations 
Magnetising force = . 
_ s length (in metres) The Choice of Magnet Materials 
Overall 
and Tone | 
2-3 ohm 
50 v. 50 
‘TICONAL’ PERMANENT MAGNETS 
Aommmsemsth SF *MAGNADUR’ CERAMIC MAGNETS 
“FERROXCUBE’ MAGNETIC CORES 
630-126 
miley, Leeds 
co | MULLARD LIMITED, COMPONENT DIVISION, MULLARD HOUSE, TORRINGTON PLACE, W.C.!. Tel: LANgham 6633 
MC267A 
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5S’ OSCILLOSCOPE 
TUBE 
Very high plate sensi- — 
tivity--2-5 vicm with ao | 
10kV screen potential. f ne R 
f Pg actions 
ol g ® TUBE. 
pISPL™ hic Foc'® 
yectrostat 523mm | 
Kreck red¥ere ont, more 
dia. LE? 6; si 
compacts © ' 
ning —_— — i 


The Electronics Dept. of Ferranti Ltd.. 
manufactures a wide range of cathode 
» vay tubes and valves for many industrial 


pplications. 
FERRANTI LTD »- GEM MILL - CHADDERTON - OLDHAM ~ LANCS Fi 
London Office: KERN HOUSE, 36 KINGSWAY, W.C.2 FERRANTI 


FE.163 
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t Way Ahead! 


a { A few miles from the Equator at 16,000 ft. on the Lewis Glacier, meteorologists of the 
ore | |.G.Y. Mount Kenya Expedition had direct communications with Nyeri (5,800 ft.) 30 
ai \ miles away, with the B.C.C. Type 46 lightweight pack set (12 Ibs.). 

i ‘“ We supplied the Expedition with three Type 46 sets, all of which functioned perfectly, 
a 


for communication direct to our headquarters. Transmission often lasted 20 minutes or more, 


exchanging long messages—no difficulty at all, twice daily, and between themselves at various 
points on the mountain at frequent intervals.’’ 


““ The batteries were never changed and no faults at all occurred.” 


Extract from report by Kenya Police Signals Branch at Nyeri. 


An impressive performance for a small VHF Pack 
Set. 


B.C.C. Type 46 lightweight pack set is well known 

7 throughout the world for its outstanding per- 
formance and rugged dependability under all 
conditions. Simple to operate, it requires little 
maintenance and can be used by personnel with 
no radio training. 


BRITISH COMMUNICATIONS CORPORATION LIMITED 


Wembley England 
Telephone: Wembley 1212 Cables: BeeCeeCee 
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5BUPI 

5” Diameter Tube 

High quality p.d.a. tube with 

flat screen and side plate connections. 
A wide range of operating voltages suit 
this tube for a variety of applications. 


5BKPI 
5” Diameter Tube 


Precision tube with a 
two-stage, distributed 
post deflection 
accelerator. Low input 
capacitances and high 
sensitivity combine to 
make the 5BKP1 
specially suited for 
wide-bandwidth 
oscillography. 


5BVPI 
5” Diameter Tube 


Aluminized tube 
with the same 
features as the 

S5BUP1. Higher 
operating voltages 
suit this tube for 
recording faster 
phenomena. 


2) HOCH 


COLLET ODPOE EDA SEL AES 


CUE CU SL CEL 


ETEL range of 
instrument tubes 


serves industry and research 


CATHODE RAY 
High quality general [ETEL| T UBE S 


High sensitivities manana o_o aaa 
may be obtained at 
accelerations of the 
order of 2kV. 
Alternatively, 
high writing speeds 


POOLE CLL CEE 


4” Diameter Tube 


For Transistorized 
Instruments 
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3AFPI 
22” Diameter Tube 


Low cost general 
purpose tube. 

A drive of only 50 
volts on the Y-plates 
will give full screen 
deflection. This 
sensitivity materially 
simplifies deflection 
amplifier design. 


may be obtained 
at 10kV operation. 


ICPI 
1” Diameter Tube 


Small, inexpensive 
monitor tube. The 
operating voltage is so 
low that in most 
equipment suitable 
connection to existing 
H.T. lines is all 

that is required. 


Specially designed for 
transistorized instruments, 
this 2?” diameter tube has a 
low consumption heater and 
a low focus voltage. 

The sensitivity is such that 
deflection voltages 

may be derived from 
transistor amplifiers. 


Alternative screens are 
available for all tubes 


ELECTRONIC TUBES LIMITED 
Kingsmead Works, High Wycombe, Bucks « Tel: High Wycombe 2020 


ETL6a 
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Miniature’ Instruments \ 


* DESIGNED TO HARMONISE WITH 
ALL MODERN ELECTRONIC EQUIPMENT 


* FIXINGS CONFORM TO ACCEPTED PRACTICE 
© 30 * PRICES ARE HIGHLY COMPETITIVE 


) 
: For utmost reliability all ‘ENGLISH ELECTRIC’ miniature 
instruments have been designed with a higher-than-normal 
torque/weight ratio in combination with lower power 
consumption. All types have been successfully subjected 
to the following tests: 

RESISTANCE TO IMPACT SHOCK OF 200g in 
any plane. 

VIBRATION FATIGUE TEST—two million cycles at 
peak resonant frequency. 

OSCILLATORY TEST—up to one million operations. 


2 
J, 
whith, 7? 
wt "ny 3 


Above: 2” square moving coil voltmeter 


SPECIFICATIONS B.S. 89-1954 and other 
International Specifications. 


TYPES 


Moving coil for D.C. applications. 
Reetifier moving coil for 

A.F. applications. 

Thermo-couple operated moving 
coil for R.F. applications. 


400 200 
\uaniligry 
Rs Niny 


SIZES 

ay ne ” : ~ 
Square 22 : 24” and 34” nominal ‘ Above: 3”x 4” rectangular absorption 
scale length. wattmeter 


Round: 24” and 34” nominal 
scale length. 

Rectangular: 5” x 6” or 3” x 4” 
nominal case size. 


Left: 24” round moving coil microammeter 
Over 50 standard ranges in any of the 
seven case types. 

Design registrations pending. Delivery ex stock for standard ranges 


Non-standard Tanges to customer's 
specification within 21 days. 


Literature available on request to The ENGLISH ELECTRIC Co. Ltd., Instrument Department, Stafford. 


THE ENGLISH ELECTRIC Company LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2 
Meter, Relay and Instrument Division, Stafford 


WORKS: STAFFORD: PRESTON+: RUGBY + BRADFORD: LIVERPOOL: ACCRINGTON 
INS.43C8 
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- QUARTZ 
\ CRYSTALS 


EE.C. ~ 
e e e 200 cycles/sec. 
to 


90 Me/sec. 


For long term stability and 
unfailing activity, G.E.C. 
Quartz Crystal Units provide 
the basis for reliable 


communications systems. 


A complete range of units to 
meet D.E.F. 5271 and 
R.C.L. 271 Inter Services 
styles can be supplied. 


SALFORD ELECTRICAL INSTRUMENTS L TED 


(COMPONESSS GROUP) 
TIMES MILL - HEYWOODZ=LANCASHIRE Tel: d 6868 


London Sales Office == 1: Temple Bar 4669 = 


——S 
_———— 


A SUBSIDIARY OF THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 
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Aero Research Ltd 


ANNOUNCE 


that from June 30th 1958 
the Company will be 


known as 


CIBA(A.R.L.) LTD 


Makers of synthetic resins for industry 


REDUX RESOLITE 


AERODUX ARALDITE 


AEROLITE AEROWEB 


CIBA (A.R.L.) LTD 


Duxford, Cambridge 


— 
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Extra thick hard glass bulb — 
optimum shape equalises 
temperature distribution — 
cuts cooling requirements. 


Silica spacer for ruggedness and ie 
accurate filament grid alignment. 


Large surface area zirconised 
carbon anode — rated for 
continuous dissipation 

of 800 watts—intermittent 
rating 1.5 kilowatts. 
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@ New Mullard “K” grid provides 
large reserves of dissipation— 
continuous rating 120 watts, 
intermittent 175 watts. 


Heavy duty thoriated tungsten 
@ filament with large reserves of 
emission permits raw 4a.c, 
operation and temporary 
deviations of filament voltage 
of + 5% - 10%. 

Special base eliminates need 
for forced air cooling. 


HUY Y 
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FROM THEIR VERY FIRST CONCEPTION these two new Mullard 

triodes, the TY6-800 and TY5-500, have been specifically designed for use in 
industrial R.F. heaters. They are rated with generous reserves of anode 
dissipation, grid dissipation and filament emission to accommodate 

the variations encountered in industrial R.F. heater operation. Their construction 


is fundamentally rugged and they are designed for easy and 


simple cooling. Write to the address below for 


full details of Mullard industrial valves for R.F. heating. 


..| for industrial R.F. heaters 


For 2kW equipment. 
Features of this 


TY6-800 7092 new valve are described 
on the opposite page. 


For rkW equipment. 
Same new type 

of construction as the 
TY6-800. Supersedes 
communications types 
such as 833A. 


yrovides 
ion— 
tts, | Typical Industrial Oscillator Operation 
\gsten | If | Va | la |Pload) f 
Type No. | Vf(V) 
ves of BERTIE MT SIR SER ELP RESTORED 
, ae oe DEE RET | (A) | (KV) | (mA) | (KW) (Mc/s) 
ee = |Mullard| | 
eal an Mullard at VA | TY6-800/ | 63 | 32 | 50 | 700 | 23 | 50 
eos ee | 7092 | +510% 
2ed way #2) MULLARD LIMITED 
GOVERNMENT AND  Dancnendbncgigl 
INDUSTRIAL VALVE DIVISION & TORRINGTON PLACE | TY5-500 ) 5.0 | 325 | 40 | 535 | 1.4 | 50 


LONDON °: W.C.1 +5-10% 
TEL: LANGHAM 6633 
MVT349c 
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HI-Fl SPEAKER 
ASSEMBLY 


Now ELAC bring QUALITY HI-FI 
within the reach of everyone 


This new Elac combination comprises four acoustically matched high fidelity 
loudspeakers. 


An outstanding feature is its high sensitivity which is of considerable value when 
used with low power amplifiers. 

Full descriptive details of a suitable = together with a point-to-point 
wiring diagram are included with each pac 

Two packs are available—types HFP/I and HEP/2 for 7.5 ohm and 15 ohm systems 
respectively. 

True high fidelity reproduction will be experienced with this economically 
designed combination at a cost considerably less than other systems. 

Frequency response : 40 cycles—17,000 cycles. Power handling : 12 watts. 


PRICE COMPLETE £7. 11. 6 
P. Tax £2 13. 10 
ELECTRO ACOUSTIC INDUSTRIES LTD., Stamford Works, Broad Lane, Tottenham, N.15. Telephone: TOT 0505/9 
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FI be CAPACITORS 


TH ; tal 


y ALL TYPES ALL APPLICATIONS 
DRY ELECTROLYTIC RADIO & TELEVISION EQUIPMENT 
METALLISED PAPER (HUNTS PATENTS) ELECTRONIC EQUIPMENT 
METALLISED PLASTIC FILM (HUNTS PATENTS) POWER FACTOR IMPROVEMENT 
PLASTIC FILM + FOIL & PAPER CAPACITOR MOTORS 
SILVERED MICA + STACKED MICA FLUORESCENT LIGHTING 
CERAMIC, POWER CERAMIC PHASE SPLITTING + H.F. & R.F. HEATING 
TRANSMITTING TYPES IGNITION AND INTERFERENCE SUPPRESSION 
SPECIAL R.F, TYPES TELEPHONE INSTALLATIONS 


A. H. HUNT (Capacitors) LTD., WANDSWORTH, LONDON, S.W.18. Tel: BATtersea 1083 


5/9 Factories also in ESSEX, SURREY and NORTH WALES 
050 
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A NEW 
INTERMEDIATE 
POWER 
TRANSISTOR 


Bridges the gap between audio and power types 


GOLVOP type v15/201P and vs0/20 1P 


ACTUAL || | SIZE 


TRANSISTORS 


Newmarket Transistor Co Ltd 
Exning Road, Newmarket, Suffolk 
Telephone: Newmarket 3381-4 


All enquiries to: 


Available now for development purposes 


The Newmarket Transistor Company, first to make RF tran- 
sistors in Britain on a commercial scale and first again with 
power types, now introduces a new intermediate power 
transistor which fills the gap between the general purpose audio 
and 10-Watt power types. 

Perfectly sealed by a cold welding process, this new unit has a 
special clip mounting which eliminates large fixing studs. 
Maximum power dissipation is obtained with the unit on a heat 
sink but a useful output is obtainable with the transistor alone, 
making it ideal for use with printed circuit boards. 


Abridged data 


MAXIMUM RATINGS 
Collector Voltage (Vcb) DC or Peak, 15V (V15), 30V (V30) 
Collector Current (Ic) DC or Mean, 2A 
Junction Temperature 79°C. 
Collector Power Dissipation— 
(1) On 9 sq. in. of 16 swg aluminium, 2 Watts. 
(Derating 40 mW/°C. rise above 25°C.) 
(2) transistor only in free air, 0.5 Watt. 
Thermal Resistance (Junction to mounting surface)—10°C./W. 
CHARACTERISTICS 


Collector cut-off current soHvA (max.) 

Current gain (Beta) —20mA 40 (typical) 
—150omA 25 2 
—soomA 16 > 

Alpha cut-off frequency —2o0mA 250 Kes (Typical) 


Typical applications 


R.F. TRANSMITTERS 
Output powers up to 3 Watts are possible at frequencies up to 500 Kc/s. 
AMPLIFIERS 

Class A or B amplifiers operating at audio or radio frequencies, 

DRIVER AMPLIFIERS 

Characteristics are ideal for driving Goltop V15 and V30 power 
transistors in push-pull. 

SWITCHING CIRCUITS 

The maximum mean current rating of 2 Amps permits the use of 

large pulse currents as required in servo control systems, 

OSCILLATORS 

Ultra-sonic and low RF power oscillators up to 500 Ke/s. 

D.C. CONVERTERS 

Outputs up to 6 watts per transistor. 

STABILISED POWER SUPPLIES 

Can be used for the series elements of supplies delivering up 

to 2 Amps or as drivers in larger units. 
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Acoustica 


For the closest approach 
to the Original Sound— 


that your enjoyment 


and appreciation of music 


may be unimpeded 


Pri EE AGE OF 


Please ask for illustrated literature 
describing the QUAD II 

Amplifier, FM Tuner 

and Electrostatic Loudspeaker. 
ACOUSTICAL MANUFACTURING CO. LTD. 


HUNTINGDON, HUNTS. 
HUNTINGDON 361. 
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The Nodistron 


Ti 


A NEW NUMERICAL DISPLAY, TUBE 


G10/200E This new Numerical Indicator tube and 


is designed for use in any direct read out 
equipment. It is a cold cathode device, the 
cathodes being shaped in the form of 
numerals and brought out to separate 

pins on a duodecal base. The application of 
approximately 200 volts between any specified 
cathode and the common anode causes a glow discharge — 


in the form of any individual numeral from 0 to 9. 


Standard Telephones and Cables Limited 


SPECIAL VALVE SALES DEPARTMENT 
CONNAUGHT HOUSE . 63 ALDWYCH . LONDON W.C.2 — 
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It is gratifying to know that 
ina world of rising prices our 
policy of maintaining and, in 
many instances, reducing 
prices has resulted over the 
years, and especially at this 


period, in ever increasing 
sales. 


We carry a stock of 2,000 
types of receiving transmit- 
ting and special purpose 
tubes, and invite your en- 
quiries not only for com- 
mercial grade tubes but also 
for those tested to C.V., JAN 
and MIL specifications. 


Our Organisation is A.R.B. Approved. 


If you are not already on our Mailing List, please send 
for latest Price and Stock List. 


HALL ELECTRIC LTD | itis 0 cine 


Cables: 
Hallectric, London 


Haltron House, 49/55 Lisson Grove, London, N.W.1 TELEX 2-2578 


Au 
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WITH THE NEW ULTRA MARINE RADAR SIMULATOR 


Employing the most advanced electronic techniques, Ultra Electric have 
developed the Marine Radar Simulator, an equipment which allows the 
student navigator to perform, entirely within the classroom, tactical and 
collision-avoidance exercises of a nature impossible or dangerous to simulate 
at sea. Utmost realism is achieved, and every aspect of navigation can 
be reproduced quickly and economically. Already acclaimed by both marine 
and technical worlds, the Marine Radar Simulator is a valuable contribu- 


tion towards efficiency and safety on the world’s sea lanes. 


ULTRA ELECTRIC LIMITED 


SPECIAL PRODUCTS DIVISION 
WESTERN AVENUE - ACTON - LONDON, W.3 
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SERVISCOPE 


REGD TRADE MARK 


4 


A PORTABLE HIGH PERFORMANCE 
MEASURING OSCILLOSCOPE 


* INCORPORATES AN ENTIRELY NEW TYPE OF TIME BASE 


formerly only available on the most expensive American oscilloscopes. 


* 18 PRE-SET CALIBRATED SWEEP SPEEDS FROM 


5 sec/cm to I pp sec/em 


* AUTOMATIE TRIGGERING OR TRIGGER LEVEL SELECTION 
* DC COUPLED UNBLANKING ~ 
* 9 CALIBRATED Y SENSITIVITIES 


FROM 100 mV/cm to 50V/em ALL DC TO 6 Me/s 


* SWEEP EXPANSION TO OVER 10 SCREEN DIAMETERS 
* BUILT-IN TV SYNC SEPARATOR 

* ULTRA BRIGHT 3” FLAT FACE CRT 

* COMPLETELY PORTABLE 8’ x 6’ x 12’ 


THE FINEST, MOST VERSATILE 


portable oscilloscope ever offered to the electronics industry. 


Write for fully illustrated leaflet. 


TELEQUIPMENT LTD 


313 Chase Road, Southgate, London N.14../ PALmers Green 7111 
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SUPPLY 
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UPPER TWO 


INDICATOR 
LAMPS LIT 


LOWEST LAMP 
UNLIT 


UPPER TWO 


Thermistor 


properties and 


THERMISTOR 


applications ss = 


IMMERSED 


The July issue of ELECTRONIC & RADIO ENGINEER contains an article 
on the properties and general applications of thermistors. The 
author’s approach is practical and largely non-mathematical. Brief 
descriptions of thermistor manufacture and the physics of negative- 


temperature coefficient materials are included. 


Original articles by leading authorities are a prominent feature of 
ELECTRONIC & RADIO ENGINEER. Regular readership will keep you 
in constant touch with progress in the entire field of electronics, radio 


and television. 


ARTICLES IN THE 
AUGUST ISSUE WILL INCLUDE 


Coils for Magnetic Fields 


The performances of foil-wound and 
wire-wound solenoids are compared 
from the viewpoint of internal tem- 
perature rise. A further type of coil, 
in which co-axial power cable is 
employed, is also discussed. 
Low-Power Ferrite Duplexers 
Describes two short ferrite duplexers 
suitable for low-power Doppler navi- 
gational systems. Isolations of 25 dB 
over bandwidths of more than 1.3 per 
cent at X-band frequencies are obtain- 
able. 


ALSO 

The unique monthly Abstracts and Refer- 
ences feature compiled by the Radio 
Research Organization of the Department 
of Scientific and Industrial Research. 


ELECTRONIC & 


POST THIS 
COUPON TODAY 


TO: ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.I. 


Please enter my name a. a subscriber to:— 

ELECTRONIC & RADIO ENGINEER for 12 months 
commenc.ng with the August issue. I enclose remittance £2 9s. 
(U.S.A. and Canada $7.50). 


ORDERS CAN ALSO BE PLACED THROUGH ANY 
NEWSAGENT. 


RADIO ENGINEER 
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DUB aE 


Capacitors for high grade equipment 


Dubilier tubular capacitors are produced in a wide range of ratings and 
have been designed to meet the most arduous conditions including the 
highest performance classification in government specifications. 

The three capacitors shown below are examples from the complete range. 
Full details are given in Catalogue PT.3 which we shall be pleased to 


~ supply upon request. ac me peel 
ar : 
TYPE 470A 
Hermetically sealed in an aluminium tube, this paper 
capacitor conforms to British Joint Service Standards 
— RCS.131, temperature category —40°C to +100°C and 
humidity classification to H.2, Capacitance range: 0.001 to 
1.0uF +20%, Voltage range: 350V to 1000V d.c. working. 
Also available with insulating sleeves. 
ICLUDE en 
ound and ee 4 
comp ‘ 
rnal tem- oe 
ve of coil, 
cable is MINICAP 
xers Hermetically sealed, this sub-miniature paper capacitor 
duplexers conforms to the same B.J.S. Standards as Type 470A. 
i Capacitance range: 0.001 to 0.1uF +20%, Voltage range: 
n 1.3 pee 200V to 500V d.c. working. 
re obtain- Also available with insulating sleeves. 
and Refer. : 
the Radio 
Department — 
rarch. pecs TCR - 
tid 
500 H.T. 
This capacitor is suitable for use on high voltage d.c. where 
the a.c. ripple is extremely small, as for example, the E.H.T. 
supply in television and other cathode ray tube applications. 
The 500 H.T. is moulded in plastic to improve external 
insulation resistance for very humid conditions. 
Capacitance range: 0.0005 to O.1uF +20%. 
Voltage range: 2kV to 30kV d.c. working at 70°C. 


We shall be pleased to see you on STAND 55 at the Radio Show, Earls Court. 


DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA ROAD, NORTH ACTON, LONDON, W.3. 
Phone: ACOrn 2241 


Grams: Hivoltcon Wesphone London. 
DN 212A 
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Aspects of design 


This is the second of a series of special features dealing with advanced problems 
in television and radio circuit design to be published by Siemens Edison Swan. 
The Ediswan Mazda Applications Laboratory will be pleased to deal 

with any questions arising from this, or future articles, the third 

of which will appear in the September issue. 


STABILITY. 

In the design of an I.F. amplifier the stability, or freedom 
from feedback from output to input, over a single stage has to 
be considered if the response shape and performance are to 
remain consistent from one receiver to another. For band-pass 
circuits where Qk = | and where the stability is required to be 
five times better than the conditions that produce oscillation 
the general equation can be written as: 


Ravin) X Ra(outy) X gm XwXCag, = 0.16 
where Ra = dynamic resistance of the tuned circuits 
gm == mutual conductance of the valve 

w = 2 af 
C,,z, = interelectrode capacitance g, to a 


One of the factors controlling stability then is the g, to a 
capacitance of the valve and usually its value is measured at a 
low frequency and the result used for calculating the stability 
of the stage. 

However, in a valve structure and the associated valveholder 
there are several alternative paths, other than the g, to a capa- 
citance, through which the output voltage at the anode can be 
transferred back to the input. 

These alternative feedback paths are provided by the induc- 
tance of the lead-out wires, the mutual inductance between 
adjacent leads, and interelectrode capacitances other than 
g, to a, such as for example the g, to g, and the g, to a capa- 
citance. 

The effects of the feedback resulting from the coupling 
between lead inductances has been found to follow a given law 
which when expressed in terms of the g, to a admittance can 
be written as: 

Effective admittance g, toa = w Cag, — kev* 
where k is a factor whose value depends upon the disposition 
of the internal wires in the valve base as well as the interelectrode 
capacitances and it is therefore a measure of the amount of 
feedback existing in a particular valve design. 

The effective admittance of g, to a path being made up of a 
positive term proportional to w and a negative term proportional 
to w* will have a value which is zero at one particular frequency 
as shown in Fig. 1. 
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VISION I.F. 
AMPLIFIERS 
(Part 2) 


Unless care is taken to keep the grid to anode capacitance as 
low as possible and to minimise the value of k by low couplings 
within the valve, the zero admittance frequency can occur 
within the working band. Although feed-back will be non- 
existent at this point the variation of the admittance is reaching 
the steep part of the curve and as it is here changing so rapidly 
it can lead to unstable operation when normal tolerances are 
taken into account. 

For very many years in the design of the Ediswan Mazda 
range of R.F. pentodes for television, great care has been taken 
to achieve a low g, to a capacitance and at the same time to 
keep the value of k as low as possible by using short internal 
leads arranged to reduce coupling to a minimum. This results 
in a low value of g, to a admittance with only a small change 
of admittance over the normal working band of television LF. 
frequencies. 

The effective g, to a admittance of a typical 30F5 plotted 
against frequency is shown in Fig. 2. 
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THE EFFECT OF CATHODE CONNECTIONS 
ON INPUT RESISTANCE. 

It is often an advantage to make use of the two cathode connec 
tions provided in the R.F. pentodes in the Ediswan Mazda 
range. This feature enables the grid circuit to be decoupled to 
one cathode pin while the other cathode pin is taken to chassis 
via the self-bias network as shown in Fig. 3. 

By the use of separate cathode connections the effective input 
resistance is increased. This is because the arrangement prevents 
degeneration from occurring in the cathode circuit owing to the 
fact that the total output current I, + Ig, can only pass through 
Lk, which has no common path with the input circuit. By 
raising the value of input resistance in this manner the required 
Q of a wideband I.F. transformer can be controlled almost 
entirely by external damping resistors and so become less depen- 
dent upon the valve. Alternatively, the arrangement can be used 
to give greater selectivity on a narrow-band sound I.F. transformet. 

Typical values for input risistance for the 30F5 at 38 Mc/s 
with strapped or separate cathode connections are :- 

Rin) with strapped cathodes = 8,800 ohms 
Run) with separate cathodes = 21,000 ohms 


SIEMENS EDISON SWAN LIMITED 
An A.E.1. Company, 155 Charing Cross Rd., London, W.C.2. & branches 
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Maximum anode volts 

Pentode . 250 hh 
; Triode .... 250 k k 
| Maximum screen volts 175 ke, gs Sik ty Sar SaKp» 
BIA base 


Fig 3 


ode connec- 
wan Mazda 
lecoupled to 
n to chassis 


fective input 
ent prevents 
wing to the 
yass through 
circuit. By 
the required 
sled almost 
» less depen- 
can be used 
transformer. 
at 38 Mej 


yhms 
yhms 


ED 
2. & branches 
cent, London 


4n A.E.I. Company, 155, Charing Cross Road, London, W.C.2, and branches. 


XUM 


TYPICAL OPERATION. 
As frequency changer with oscillator volts applied to g,. 


PENTODE 
Rs ices ale ashe ct tne is ex ates Oi eae oe 170 
DIN asic cant ac x Waa aatiean ibaa 50 
g, Resistance for grid current bias ........ 100,000 ohms 
SINE vais DA Uidla 514s h6-b ie oo sa Wise are SR in 42 vA 
RMMNVCTOION COMGMCIANCE ...cisc.cccascctcceeee 2150 pA/V 
PRONE TIER WENO oon. sn snducsassees se suawus 4.5 
DOMMES a seinid0t.ua\inis 4a die biaeminieion ccc OE 
MOU NINE 6.4:040s 403002 0ind avleuaeennacueacs 1.9 mA 
TRIODE 
ee er ne aE ae, Cree NOC ere ernie es 120 
DUC TMNOE ows si0eaceaddedeeoeaeeea 6.0 mA (average) 
CAPACITANCES. 
PENTODE TRIODE 
g; to all . 6.3 pF 1 Sear 5 pF 
ap to all . 5.2 pF re 3.3 pF 
g,toap .... 0.016 pF CUR xsssce 1.7 pF 


APPLICATION USE OF THE 30C13. 

The performance of a television tuner on Band III is often 
limited by the comparatively low input resistance of the 
triode pentode mixer that is oommeaie used. One of the 
principal causes of low input resistance at these frequencies 
is the cathode lead inductance, part of which is in the valve 
and part in the external circuit. This inductance causes 
degeneration and produces resistive damping of the input 
circuit. 


With the use of printed circuit technique the external 
cathode lead inductance is very low making it more important 
than ever to reduce to a minimum the cathode lead inductance 
in the valve. In the 30C13 this has been done by strapping 


EDISWAN 


MAZDA 
SIEMENS EDISON SWAN LIMITED 
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together the pentode cathode and the triode cathode inter- 
nally with a low inductance connection thus practically 
halving the cathode lead inductance in the valve base. In 
addition the disposition of the pins in the base has been 
chosen so that with the 30C13 the fullest use can be made 
of the opportunity of providing the best circuit layout for 
printed circuit techniques when used in conjunction with a 
cascode valve like the 30L1. 

The use of the 30C13 in a printed circuit will result in a 
gain increase on Band III of 14 dB compared to the 30C1 
used in a wired tuner. 


Characteristic curves of average Ediswan Mazda Valve type 30C13. 
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The base connections of the 30C13 provide the following 
advantages for printed circuit use: 


(a) The pentode g, and cathode are brought out on adjacent 
pins. This enables the grid trimmer to be placed very 
close to the g, to k capacitance thus minimising errors 
in alignment that can arise at differing frequencies if 
the trimmer has series inductance. 

(b) The g, connection is conveniently placed close to the 
cathode. 

(c) The heater pins are easily accessible for series connection 
in a printed circuit board while still allowing easy de- 
coupling to the strapped cathodes. 

(d) The position of the grid and anode pins of the triode oscil- 
lator makes it possible to use short connections to the 
oscillator coil. 

(e) The reduction in cathode lead inductance increases the 
gain on Band III. 


These points are illustrated in Fig. 1 which shows part of a 
printed circuit layout using the 30C13 where the R.F. stage 
is assumed to be a cascode amplifier using the 30L1. 


If the 30C1 were used in place of the 30C13 a much less 
satisfactory layout would result. This is shown in Fig. 2 
where the g, circuit has a longer return path to cathode with 
the added disadvantage that this is shared by the g, circuit 
and for these reasons the 30C1 should not be considered for 
this application. 


82 Capacitor 


Osc. coil 
Fig2 30CI 


Fig!  30C13 
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AIDCOLA 


(Rego! Trode Mort) 


SOLDERING INSTRUMENTS 
& ALLIED EQUIPMENT 


ALLUSTRATED 


DETACHABLE 
+” BIT MODEL 
LIST NO. 64 


Protective 
Shield 
List No. 68 


CATALOGUES HEAD OFFICE SALES & SERVICE 


ADCOLA PRODUCTS LTD., 
GAUDEN ROAD, 
CLAPHAM HIGH ST., 
LONDON, S.W.4. 


TELEPHONES: 
MACaulay 310! 
& 4272 
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Connoisseur 


SOUND PRODUCTS 


We make no extravagant claims for Connoisseur products, 
all we ask is that you listen to them and judge for yourself, 
They are not cheap, but then the best never is. Look at 
the specifications. 


Connoisseur Variable Three-speed 
Gramophone Motor 
Mechanical speed change with- 
out braking provides 4 per 
cent variation at all speeds. 


Synchronous motor is vir- 
tually vibrationless. Main 
spindle runs in phosphor 


bronze bearings. Turntable is full 12in. lathe 
turned from non-ferrous material. 


Connoisseur Pick-up 


With three interchangeable heads for micro- 
groove, standard, and older records, 
available with Dia- 
mond or Sapphire 
Stylus. Frequency 
range 25-20,000 cps 
+2dB’s, 400 ohms 
Model gives 15 M.V. output from the 
average LP disc; 25 M.V. from a standard 
78 r.p.m. recording. 


Connoisseur HQ 20 Amplifier 

and Pre-amplifier 
Both units are built to the 
highest electrical and me- 
chanical standards and in- 
corporate the latest de- 
velopments in Audio 
technique. High power 
output allows the repro- 
duction of peak passages 
without overload or dis- 
tortion. 


Send for descriptive leaflets 


A. R. SUGDEN & CO. (ENGINEERS) LTD. 


Well Green Lane, Brighouse, Yorks. 
Telephone: BRIGHOUSE 2397 


OVERSEAS AGENTS: 


U.S.A.: Ercona Corporation, 551, Fifth Street, New York 17, N.Y. 
CANADA: The Astral Electric Co. Ltd., 44, Danforth Road, Torontol3. 
Ontario. NEW ZEALAND: Turnbull & Jones Ltd., Head Office 
12/14, Courtenay Place, Wellington. HONG KONG: The Radio 
People Ltd., 31 Nathan Road, Hong Kong. 


MAIN DISTRIBUTORS: 
AUSTRALIA: British Merchandising Pty. Ltd., 183, Pitt Street, 
Sydney and J. H. Magrath (Pty.), Ltd., 208 Little Lonsdale Street, 
Melbourne. EAST AFRICA: International Aeradio (East Africa) 
Ltd. P.O. Box 3133, Nairobi. MALAYA: Eastland Trading Co, 
1 Prince Street, Singapore. 
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s and in- of high electrical quality which allows assembly shops to 
west db connect Hinchley transformers to the now widely used 
Audio printed circuits with an absolute minimum of labour. 
h power It was made on a special purpose machine designed by 
erepro- Hinchley when printed circuits first came to Britain. 
passages It is this kind of foresight, coupled with specialized production 
1 or dis- x techniques, rigid quality control, an unequalled design service, 
Cc and—vital today—cost consciousness, that has kept Hinchley 
in the forefront of the industry. Our technical service 
is immediately at your call. Why not make use of it ? 
Yorks | Take a look at the quality of 
| 1 
= Hinchiey 
Torontol3. 
Head Office 
The Radio 
cst TRANSFORMERS 
dale Street, 
East Africa) 
rading Coy HINCHLEY ENGINEERING CO.LTD - DEVIZES - WILTSHIRE - Tel: DEVIZES 5173/5 
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Qinstiong 
AM|FM Radiogram chassis 


MODEL PB409 ((iiustrated) 28 gns 


A High Quality Radiogram replacement unit 
© 9 valves © 6 watts Push-Pull output @ Negative 
Feedback ® 4 wavebands including VHF @ Quick action 
Piano Key selectors @ Separate Bass and Treble controls 
® Magic Eye 


MODEL AFI05 £37 


AM and FM Tuners and High Fidelity Amplifier 
on one compact chassis 


© 10 valves © 10 watts Push-Pull output @ 20 dB 
Negative Feedback ®@ 5 -wavebands including VHF 
@ Independent wide range Bass and Treble controls with : , : 
visual indicators @ Magic Eye. Armstrong have been making radiogram chassis for 


almost 25 years and have always concentrated on the 
requirements of those who demand the highest quality. 
Post this coupon for descriptive literature or call at your local = : — : 
High Fidelity dealer, ow a ‘our Holloway showreowis, for full You may wish to modernise your existing radiogram, 


d , ; 
eer or build a new and up-to-date reproducing system. In 
BLOCK CAPITALS PLEASE . 
either case... 


aM WARE cc ABE te ea LCR ale an Qeuustiong is the answer! 


New techniques demand new tools. Transistors, printed 
circuits, sub-miniature components can now be soldered 
more accurately, with much less effort, without risk of 


damage to adjacent components with the feather-weight 


pencil-thin Oryx. Available in seven models for continuous from 
working up to 470°C. Widely used by instrument 25/. 
makers, electronic equipment makers throughout the 

subject 


world. It will pay you to give the Oryx an extended 


trial on your own production lines. 


EXCLUSIVE ORYX FEATURES 


For QUICKER ” /, 4 * Low ee (6-24 v.), absolutely safe, therefore ideal for female 
operatives. 


* Heats up in 35 seconds—cannot overheat during extended use 
BE H | ER Joints * Uses renewable, interchangeable, corrosion-resistant bits 
* Patented heating element has no ceramic spacers or mica insulators 
at less cost $ , * Ideal for battery-operated mobile service on cars, trucks, aircraft 
£47 Write now for 


; * Efficiency equal to mains-operated 80-watt iron at fraction of 
illustrated Folder weight and size 


and Price List. * Fully guaranteed against breakdown for twelve months 


ORYX ORYX ELECTRICAL LABORATORIES LTD., 
DOMINION ROAD, WORTHING, SUSSEX Tel: WORTHING 9895 
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VALVES 


for reliability and power at audio frequencies 


The KT 66—still leading the world after 21 years 


When the KT 66 was introduced in 1937, it was far 
ahead of its time. So far ahead that it still leads the 
world today. Over the years that have passed, 
many millions of these valves have been manufac- 
tured and the excellent design plus the quality of 
materials used have won a phenomenal reputation 
for long-lasting reliability. 12 valves, recently in- 
stalled in multi-channel radio equipment, each 
completed 32,600 hours without failure. The KT 66 
has been used in a number of well-known high 
quality audio amplifiers including the ‘Williamson’ 
and the ‘Leak Point 1’, designed for outputs of up 
to 50 watts. 


KT 66 KT 88 
| Vg (max.) tee | 500 600 volts 
Ver (max.) ... a — o 400 600 volts 
Pa (max.) ae ane ne 25 35 watts 
&m ne. i. eae 6.3 11 mA/V 
| Pout (AB! push-pull fixed 
bias, U.L.) ... at ca 50 100 watts 
| Vp | 6.3 6.3 volts 
| th | 1.27 1.8 amps 
| Price ... és — aay i 17s. 6d. £1 2s. 6d. 
oie ae 6s. 10d. —_ 
ia ee ies —_— 


The KT 88—for even higher powers 

As the need for higher powers of audio frequencies 
increased, the G.E.C. used the basic design of the 
KT 66 and experience gained in its manufacture to 
develop the KT 88. This valve has a maximum 
anode dissipation of 35 watts as opposed to 25 watts 
for the KT 66, has a higher g,, and a cathode of 
larger emissive area. Physically the valve uses a 
smaller envelope and a pressed glass base and two 
valves in push-pull can provide 100 watts of audio 
power. The KT 88 is therefore ideal for high power 
public address systems in addition to many in- 
dustrial applications. 


For Data Sheets giving full technical descriptions 
of the KT 66 and KT 88 together with ‘circuit sup- 
plement’ sheets giving typical application details, 
write to the Valve and Electronics Department. 


Come and hear a demonstration of 
G.E.C. High Quality Sound Equipment 


at STAND 433 
(Audio Section of the National Radio Show) 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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There’s nothing 
new in this 


relay 
EXCEPT 


i ly 


YHP) arr ns 
a i) 0) 
all 
i 


it 


» pee BSS 


SIZE OF BASE 
22” x 14” x i” 


a 


The ONLY 
PLUG-IN 


3000 TYPE RELAY 


COMPLETE WITH BASE AND 
TRANSPARENT DUST COVER 


A.I.D. A.R.B. 
ADMIRALTY 
APPROVED 


3000 & 600 TYPE RELAYS 


A.D.S. RELAYS LTD. 


12, STORE STREET, LONDON, W.C.1 


In addition to the range of Punches and Dies 
tin. to 33in. dia. available from stock, some of the 
tools usually required in the Radio and Electronic 
Industries have been standardised for use with the 
Hunton Universal Bolster Outfit. Illustrated 
here are a few which can be supplied quickly or 
from stock. 


In London and Home Counties, ask for a practical |; 
demonstration in your own works. 


Write for illustrated brochure W.W.1. 


HUNTON LTD. 


Phoenix Works, 
114-116, Euston Road, London, N.W.1 


Telegrams: 
Untonexh, London. 


Telephone: 
EUSton 1477 (3 lines). 


your press tool costs 


HUNTON 


YQ UNIVERSAL BOLSTER OUTFIT 
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Now! For the ee ad mw to 10 watt range | 


WIRELESS WORLD 41° 


[" yeRe ST 


$ 
CROAT 


| 
@ 


retails CARD 


sce elite A RRA PARA AALS 


I 


SPECIFICATIONS 
-hp- 434A Calorimetric Power Meter 


Input Power Range: 


7 ranges; full scale readings of 0.01, 0.03, 
0.1, 0.3, 1.0, 3.0 and 10 watts. Meter 
calibrated — 10 to 0 DBW, continuous 
readings — 30 to + 10 DBW 

Frequency Range: de to 10 KMC 

de Input Impedance: 50 ohms + 5 ohms at Type N input jack 
Input SWR: Less than 1.5 full range 

Meter Response: (Full Scale) Approximately 10 seconds on highest 
range, approximately 2 seconds on lower 
ranges 


Controls: Zero set and Meter Range 

Accuracy: Within 5% full scale 

Power: 115/230 v. + 10%, 50/60 cps, approxi- 
mately 155 watts 

Size: Cabinet: 205” wide, 124” high, 142” deep. 
Rack: 19” wide, 104” high, 134” deep. 
We. 50 Ibs. 

Price: £457 (cabinet) 


£451 (rack mount) 
Delivered in U.K. plus duty if applicable. Data subject to change without notice. 


Here is one compact, self-contained instrument giving you 
the fastest, easiest means ever devised for measuring powers 
10 mw to 10 watts between dc and 10 KMC! 

With the new -hp- 434A measurement is literally as 
simple as connecting to a 50 ohm Type N front panel 
terminal and reading power direct. No complex setups, no 
barretter, thermistor, terminations or external plumbing are 
needed. The instrument is thus ideal for use by non: 
technical personnel. 


10 second response, high stability 
-hp- 434A provides a 10 second response time, permitting 
even small input changes to be tracked promptly. Fluctua- 
tions from oil flow rate or temperature changes are avoided 
by twin power sensitive elements in either leg of the self- 
balancing bridge which is the power comparison section of 


the instrument. 
HEWLETT-PACKARD COMPANY 


Represented by 


LIVINGSTON LABORATORIES LTD. 
RETCAR STREET, LONDON, N.1I9, ENGLAND 
Tel.: Archway 6251 
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REALISTIC REPRODUCTION- 
REALISTIC PRICE 


When you think about converting to Hi-Fi you ask yourself 
—or your dealer—these questions. 


1 Can I really get concert standards of reproduc- 
tion? 
2 What units will I need? 


3 Can I avoid a big outlay? 


4 Can I compare systems so that I get the best 
value for money? 


The Dulci range of Tuners and Amplifiers have been 
designed not only to give the highest standards of reproduc- 
tion but also to keep the price within the reach of all. 
Here is a selection from the Dulci range which will give 
you all you need. 


MODEL DPA 10 AND PRE-AMPLIFIER 


10-14 watts. Ultra linear 
with choice of control unit 
or pre-amplifier. A superb 
laboratory-designed ampli- 
fier, modern styled and of 
precision quality for 
domestic use. Incorporates 
every facility for the re- 
production of high quality 
sound, from radio, a 
tapes or microphon 
DPA 10 a £12) 12/-. 


DPA 10 with control 
unit, £15/15/-. DPA 10 
with pre-ampilifier, 


£19/19/-. 


MODEL H4T2 SELF-POWERED AM/FM TUNER 


For clear, clean reception of 
the B.B.C. high fidelity 
transmissions on the VHF/ 
f4FM Band and customary 

Long, Medium and Short 
wave broadcasts. Magic eye 
tuning — Audio Stage in- 
—s negative feed- 
back — dual output for 
high and low sensitivity 
amplifiers. Simple 
“through” cabinet mount- 
ing — full automatic volume 
control and limiting on 2 IF 
os Price £24/19/- inc. 


AND HERE’S THE SUPERIOR TAPE UNIT FOR THE 
SERIOUS ENTHUSIAST 


DULCI TAPE UNIT — 
for superb performance and 
presentation. It’s all ready 
for addition to a Hi-Fi 
system. Recording amplifier 
incorporated with erase and 
bias oscillator. Playback 
equaliser and pre-amplifier 
integrated with deck. 2 
speeds—7}in./sec. and 
32in./sec. Price 55 gns. 


Write for illustrated literature. 


DISTINCTLY 


QUALITY PRODUCTS 


THE DULC] COMPANY LIMITED 


97-99 Villiers Road London N.W.2 
Telephone: WiLlesden 6678/9. 
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Soldering Iron 


heats up from cold 
in [J seconds 


Designed on an entirely \q Length, 10’; 
new principle, this light- weight, 34 ozs. 


weight, versatile iron is For best results 


eminently suitable for with this iron 


soldering operations in the use ENTHOVEN 
radio, television, electronic SUPERSPEED 
iceted aes CORED SOLDER 

: : ‘\\ and ALUMINIUM 


and maintenance work it is 


CORED SOLDER 


by far the most efficient and 
economical soldering 


iron ever designed. 


Activated by light thumb pressure on 
the switch ring. When pressure is 
released, current is automatically 
switched off—thus greatly reducing 
electricity consumption, wear on 
copper bit and carbon element. 


Can be used on 2.5 to 6.3 volt 
supply (4 volt transformer 
normally supplied) or from a 
car battery. 


More powerful than conventional 
150-watt irons; equally suitable 
for light wiring work or 
heavy soldering on 
chassis. 


Simple to operate; ideal for 
precision work. 


Requires minimum main- 
tenance—at negligible cost; 
shows lowest operating 
costs over a period. 


ee 


LIST PRICES 


IRON 39/6 
TRANSFORMER 35/6 


All prices and trade dis- 
counts subject to revision 


ENTHOVEN SOLDERS LTD. 
(industrial Equipment Division) 


Sales Office & Works: 
Upper Ordnance Wharf, Rotherhithe Street, 
London, S.E.16. Tel: BERmondsey 2014 


Head Office : 
Dominion Buildings, South Place London, E.C.2. Tel: MONarch 0391 
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Prototypes in 48 Hours 
A special Prototype Service can produce the initial 
experimental circuit, on which future production can 
be planned, within 48 hours! All we need is a clean 
circuit image, 2, 3 or 4 times larger than actual size, 
ftom a dimensionally stable drawing material (such as 
| ‘strafoil)—the finished overall dimension of the cir- 
cuit being indicated on the drawing. If desired, and 
lime permits, we can design the circuit from a con- 
ventional wired assembly! 
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at the double! 


From design to production under one roof 


You can keep in step with modern assembly methods with the 
help of Bribond. For the latest Bribond development brings 
the manufacture of all types of printed Circuit into line with 
the manufacture of other electrical components. 


Organised on the modern line production principle, output up 
to 3,000 finished circuits an hour is practical. Each individual 
circuit is subjected to rigid inspection at three vital stages of 
manufacture, enabling us to offer a completely reliable service, 
both as regards quality and delivery. 

Runs from 1-off upwards can be carried out at a very econo- 
mical cost. 


Enquiries are invited, which will be treated in strict confidence 
and some of the keenest minds in this field of engineering will 
be brought to bear on each problem. 


Cc 


PRINT CIRCUITS faster - cheaper 


Send your enquiry to 


Bribond Ltd., Burgess Hill, Sussex. Telephone: Burgess Hill 8561 | 
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= YOUR PICK | 


Our wide range of capacitors, incorporating all the latest 
developments, are described fully in these new leaflets... 


SEND NOW for COPIES 


DALY has succeeded in maintaining full capacity | 
values and working voltages in more compact 
designs, specially suited to ultra modern 
equipment :— 


PHOTO-FLASH EQUIPMENT e DEAF AIDS 
PRIVATE TELEPHONE INSTALLATIONS 
AMPLIFIERS « D.C. POWER UNITS 
TRANSISTOR EQUIPMENT 
MAGNETISATION 
EQUIPMENT 
TEST GEAR 


he 
ELECTROLYTIC 
CAPACITORS 


Condenser Specialists for over 20 years. 


DALY (Condensers) LTD.» WEST LODGE WORKS, 
THE GREEN, EALING, LONDON, W.5. Phone: Ealing 3127-8-9. Cables: Dalcyon, London 


RICHARD ALLAN PRESENT NEW SPEAKER ASSEMBLIES 
3 STAR SPEAKERS tr 3-TD LISTENING 


* Musically satisfying 
The Golden or Bronze Ten and 410T Tweeter give a steady response from 
40 to over 15,000 cps. 


¥ Dimensionally Suitable 
They are big enough to give near perfection (remember the Bass units are on 
a l}in. centre pole) and are small enough for two assemblies to be used in the 
average room. 


~ Economically Practical 
They are built to a high standard at down-to-earth prices. Golden Ten Bass 
unit, Crossover CN104 and 410T Tweeter, £11/2/2 inc. P. Tax. 
Bronze Ten Bass unit, Crossover CN104 and 410T 
Tweeter, £10/1/4 inc. P. Tax. 


Al.D 
Richard Allan High Fidelity speakers are 
world renowned. 
Send for descriptive leaflets to: 
RADIO LTD. M. 
Taylor St., Batley, Yorks. Tele 


Tel: Batley 1123 and 1308. 
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This Series 305 Relay, which is the well-known P.O. type 


RS NE UA 3000 Relay, is now available with an easily removed 
a dust cover (Type 305E) or hermetically sealed with 
| mm 6 ARS Approved -Jass-to-metal seals (Type 305H). 
ee ~) xe Connection is made by means of an 8 or 9-pin octal-type 
oN CES \\ header. It is as simple as plugging in a valve! 


MAGNETIC DEVICES LTD., EXNING RD., NEWMARKET, SUFFOLK 


Telephone: Newmarket 3181-4 Telegrams: Magnetic Newmarket 
MO 278 
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A typical example of the use of Murex 
* Sincomax’ Magnets where a high energy 
product with high magnetic stability is essential. 
Murex ‘ Sincomax’ Magnets with an alloyed bond 
between magnet and soft iron, continue to give accurate and 
reliable service in this and many other applications. 


MUREX LTD. (Powder Metallurgy Division) 
RAINHAM -: ESSEX °* Rainham, Essex 3322 


Telex 28632. Telegrams : Murex, Rainham-Dagenham, Essex. 
London Sales Office: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.I.  EUSton 8265 


Photograph by courtesy of 
British Physical Laboratories Ltd. 


SIMPLE EFFICIENT 


Made by AWA, Australia’s largest manu- 
facturer of telecommunications equipment 
of all types. AWA are approved contractors 
to the Crown Agents. 

The 5A is in use by Governments and priv- 
ate networks in many places. Please write 
for details. ne 


SPEECH COMMUNICATION 


The AWA Teleradio 5A is a low-power H.F. transmitter- 
receiver for distances up to several hundred miles over land 
or sea. 

One to four channels between 2 and 9 mc/s may be pre-tuned 


2 


in the crystal-controlled transmitter. The receiver also tunes — 

F ‘ from 550 to 1540 kc/s. es 

* Regd. Trade Mark 34699 (Aust.) The standard model operates from 12-volt battery. — 

indber 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED Stockhol 
47 YORK STREET, SYDNEY, N.S.W. 99 ALDWYCH, LONDON 

ESI1-56 omens 
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Introduced at this years’ Audio Fair, the new Pye 
Mozart Companion 10-watt Speaker has been 
critically designed to match the outstanding per- 
formance and finish of the Pye Mozart Lowboy 
10-watt Amplifier. It incorporates an 8 15-ohm 
driver and a 4’ 15-ohm tweeter mounted in a speaker 
enclosure of unique design. This is a totally en- 
closed folded isothermalized duct with the driver 
near one end, and an acoustic resistance coupling 
| the closed end internally to control resonances. 
The crossover frequency is 7,000 c.p.s. The crossover 
network is inductive and capacitive. 


A pair of Mozart Companion The Pye Mozart Companion Speaker’s exacting specification 
Speakers is more than adequate for has been reached only through good design and hand-finish- 
stereophonic systems. The design ing by experts. The hand of the craftsman may also be seen 
ensures any two such units would in its presentation. All surfaces are attractively veneered in 
be perfectly matched. walnut and fitted with interchangeable rubber feet for 
The frequency response after bass horizontal or vertical mounting. The clean lines and prac- 
equalisation at the amplifier is level tical dimensions are in keeping with its character as a high 
to+4dB. from60c.p.s.to15,000c.p.s. quality electronic instrument. 
The response extends smoothly from Dimensions: 25” x 11}” x 103”. 18” legs and mounting plates are 
45 c.p.s. to 17,000 c.p.s. optional. Weight: 223 lbs. 

) N 

iter. PYE HIGH FIDELITY SYSTEMS 

an 
‘uned Pye P 
ty. Ltd., Deutsche Pye G.m.b.H., Pye Limited, Pye Limited, Pye Corporation 
tunes Melbourne, Australia. Berlin-Zehlendorf-West, Auckland, C.1. Mexico City. of America, 
Svenska Pye A.B. Roonstrasse 2, New Zealand. Pye (Canada) Ltd., 1149 Raritan Avenue, 
| Strindbergsgatan 32, Germany. Pye (Ireland) Ltd., Northline Road, Highland Park, 
j E D Stockholm NO. Dublin, Eire. Toronto. New Jersey, U.S.A. 
INDON 


ES11-56 | 
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This addition to 
the Painton range 
of Spring Loaded 
: Terminals employs 
a form of construc- 
tion which permits 
the unit to be very 
economically priced 
so as to appeal to 
the widest possible 
field of general 
purpose use. 


ACTUAL SIZE p 
PAI N 
PRICES 
PART NO. 1—99 100 —999 1,000 and over 
316394 1/4 1/3 12 
Black each each each 
316395 1/4 143 1/2 
Red each each each 
316396 1/4 4/3 1/2 
Green each each each 
oS 
Painton &Co. Ltd. 
KINGSTHORPE NORTHAMPTON 


Tel: 32354-5-6 Telegrams: ‘Ceil, Northampton’ 


AUGUST, 1958 


We cannot emulate the mystics \ 
of the East but with ‘iW 


CLEXIDLE 
SQHAFTING 


We can operate any e.ement 
requiring rotation or 

| push-pull movement, or 

| both, no matter if the 
controlled element is close 
to or at a distance from the 
control point. 

We can operate from an 
accessible point, switches, 
valves and other electrical 
and mechanical devices 
located in inaccessible 
places. 

We can, in fact, solve your 
| problems. 


Flexible Shaft 
Handbook avail- 
able to technicians 
on request to 


Dept. W. 


Jas 
A; 
¥ 


Ne : 
Ms fo iy 
co. OF CREAT BRITAIN LTD 
INDOUSVRIAL BDIvIisieow 


BRITANNIA WORKS, 
ST. PANCRAS WAY. LONDON. N.W.!. 


| Telephone: EUSton 5393 RC} 
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the magnetic recording tape 
with the highest 
technical standards 


@ High sensitivity 

@ Low noise level 

@ Low print through factor 
@ Anti-static 


@ Freedom from curl and stretch 


GENERAL LONG 
PURPOSE PLAY 
t hd gee . af ‘ L A 
5” CONTINENTAL SPOOL / Ty size | eneth | Price 
3” dia. 175° 7.6 
3” dia. 250’ 9.6 
32” dia. 175” 7.6 
33° dia. 250’ 9.6 
5” dia. 600’ £1. 1.0 
5” dia. 850’ £1. 8.0 
52” dia. 850’ £1. 8.0 
52” dia. | 1200’ £1.45.0 
7” dia. | 1200’ £1.15.0 
7” dia. | 1800’ 2.10.0 
yo] 887 éia, | 1750" £2.17 .6 
eatnaitaaai 

99/24 rotessiona | 63” die. | 2400’ £3. 12.6 

Also available in EMICASE — 2s. 6d. extra 


EMICASE 
now available separately ! 


” STANDARD SPOOL the polystyrene container that solves 
tape storage problems, protects 
spools from dust and allows easy 
identification of leader tapes. 


7” — 4s.0d; 53” — 3s. 6d; 5” — 3s. 6d. 


E.M.1. SALES & SERVICE LTD (RECORDING MATERIALS DIVISION) 
Hayes : Middlesex + Tel: SOUthall 2468 ES/B/14 
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Good clean high notes 


The Super 3 provides a convenient and economical method of extending the upper frequency range of an 
existing loudspeaker system. The unusually smooth response is well maintained up to 17 kc/s and the 

useful output extends to over 20 kc/s. 

A powerful Aicomax III magnet assembly and aluminium wire voice coil make the poe 3 sensitive enough Ii 
for use with the most highly efficient loudspeakers, such as the Super 12/FS/AL 


Other features include foam surround, aluminium centre dome and a unique antielt foam plastic centring SUPER 3 
system which eliminates the resonances associated with conventional spiders. 


When mounted on a small open baffle facing upwards, a truly omni-directional treble source is achieved, 2/3 ohms or 8/15 ohms 
and the open diecast alloy chassis aliows useful rear radiation to be “ splashed ” into the room. Fi, isin 14 000 
ux lensity ’ 


In the majority of cases a crossover network is unnecessary, and the Super 3 should be connected as shown 


below. gause. Total Flux 
58,000 maxwells lin. 
07 dia. Centre pole. 
. t auren 3 NB.—If the impedance pete hen Coil 
ad OP =" of the mian loudspeaker ‘ax. peak input 6 watts 
oo. zs Bea is 2/3 ohms, the Super 3 3% lojisn above 1,000 c/s. 
» - —la should have the same 
i" aes impedance. The filter 4 .F PRICE 
- a ced capacitor and volume | a 5 / 
"] + +H control should then be 2 | 5 4 ‘) 
{tf 12 microfarads and 20 INPUT Il 
oo — ohms respectively. Axial i5n (including P.T.). 
+ t t response of Super 3. 
$005 $000 a Ly 
WHARFEDALE WIRELESS WORKS LTD 
IDLE ° BRADFORD =: YORKS ; 
Tel: Idle 1235/6. Grams: Whartdel, Idle, Bradford a : Oa a Oa 
The ' 
High quality material and dimen- desig 
1 ers CERAMICS sional precision are attributes of range 
Bullers die-pressed products. look 
The : 
FOR IND USTR Y Prompt delivery at competitive meas 
prices. is of 
ac, 
from 
All-ir 
comb 
value 
for L 


We specialise in the manufacture of —PORCELAIN FREQUELEX 
for general insulation for high-frequency insulation 
REFRACTORIES PERMALEX & TEMPLEX 
for high-temperature insulation for — 


BULLERS LIMITED. 


MILTON ° STOKE-ON-TRENT - STAFFS 
Phone: Stoke-on-Trent 54321 (5 lines) - Telegrams & Cables: Bullers, Stoke-on-Trent 
Ironworks: TIPTON, STAFFS = London Office: 6 LAURENCE POUNTNEY HILL, E.C.4 

Phone: Tipton 1691 Phone: MANsion House 9971 
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~ |NEW! A 300-Mc/s VOLTMETER 
for £47 


IMMEDIATE DELIVERY 


ae Va ¢ 
5 aps ’ M TUBE y 
4 po 3 MARCONI INS Thiam LIMETE p 


UMENTS, gn 
TS ‘ : i ‘ \ MOE PRG aut sy 


The TF 1300 is the newest product of the Marconi voltmeter 
en- design programme. It has five a.c. measurement ranges, five d.c. 


of ranges, and two ohms ranges. It is accurate, reliable, good to VACUUM -TUBE VOLTMETER 


look at ; and its price is low. 


, The indicating meter is direct reading on all ranges, for all TYPE TF 1300 

ted measurements ; no correction factors are necessary. Zero stability 
isof a high order ; and only one zero setting is required for all MEASURES A.C. up to 100 V 20 ¢/s to 
ac. or all d.c. ranges. Both a.c. and d.c. inputs are isolated ‘a Mc/s 


ftom chassis. 

All-in-all, the TF 1300 is an outstanding achievement. A skilful MEASURES D.C. up to 300 V 
combination of performance and economy, it offers the highest 
value of any voltmeter in its class today. For full details, write 
for Leaflet G134. 


MEASURES OHMS upto 5MQ 


* Please note that our Northern Office has been 
transferred from Hull to Harrogate, where exten- 
sive new premises provide improved service and 
showroom facilities for all our products. 


AM & FM SIGNAL GENERATORS + AUDIO & VIDEO OSCILLATORS 

FREQUENCY METERS + VOLTMETERS + POWER METERS 

DISTORTION METERS : FIELD STRENGTH METERS 

TRANSMISSION MONITORS . DEVIATION METERS 

OSCILLOSCOPES, SPECTRUM & RESPONSE ANALYSERS 
Q METERS & BRIDGES 


| 


| 


he 


MARCONI INSTRUMENTS LTD ° ST. ALBANS + HERTFORDSHIRE *- TELEPHONE ST. ALBANS 56/6! 
London and the South: Marconi House, Strand, London, W.C.2. Tel: COVent Garden 1234. Midlands: Marconi House, 24 The Parade, 
Leamington Spa. Tel: 1408. North : 23/25 Station Square, Harrogate. Tel: 67455. 


VEUPEEEEE 


TT 


WN 


| 


TC134 
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A near approach to 
professional standards 


THE BRENELL MARK 5 TAPE RECORDER 


is designed for the Hi-Fi enthusiast and incorporates all the 
features usually associated with equipment costing twice as ( 


much. 3 motors. 4 speeds. Frequency correction switch. 
Pause key. Rev. counter. Hi-Fi amplifier (can be used indepen- 
dently) with 4 watts output from large internal speaker. 
Facilities for playing back from external sound equipment. A 
semi-professional recording outfit by one of Britain’s pioneers 
in this field at the amazingly low price of 64 gns. Deck only 
28 gns. 


BRENELL 
BRENELL HIGH QUALITY TAPE PRE-AMP. MARK 5 
Specially designed to provide the highest quality recordings and eaten 
initial playback with Brenell or other decks using high impedance 
heads. Fre. response 33 i.p.s. 60 c/s to 6 Ke/s: 74 i.p.s. 60 c/s to 
10 Kc/s. 15 i.p.s. 50 c/s to 14 Ke/s., all + to 3 db. 
Including most worthwhile features for home recording. 


17 gns. Optional power unit £4/18/-. 


Fully detailed leaflets of all Brenell tape recording equipment 
gladly sent on request. 


Whatever your requirements we can usually supply all top quality BRENELL HIGH 
Hi-Fi equipment from stock—CASH, EASY TERMS, PART EXCHANGE eee = 


The High Fidelity 
Specialists 


| 93-94 FLEET STREET, LONDON, E.C.4 Phone: FlEet Street 9391-2 


a a ee Se ee ee aa 
ow _— 


a” ~“ 


vy CONDENSER FOR 
MW 


Stator terminals and earthing tags for frame and rotor ’ 
are formed to provide resilient plug-in mounting, for 

use in printed circuit technique. Provides instantane- \ 

ous and accurate location which retains the component | 

firmly until soldering is completed, no tags or wires to | 

! 

! 

/ 


bend or clench. 


Resilient stator tags make it possible to unsolder and 
remove if necessary. Trimmers are provided as stan- 


dard (2-25pf). Specification otherwise same as for / 
“OQ” gang. / 
/ 
It’s Reliable if it’s made by Jacksons. 4 
A 
JAGKSON DROS, xincsway . wavdon - surrey 
(LONDON) Jp) LTD 
a 
Telephone Croydon 2754/5 - oe 
cai - 
= - —_ 


~ — 
= x -_ 
mana an a ee oe 
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GOODMAN S$ 


LL HIGH , 
. a 3-Way High Fidelity Loudspeaker System 
@. What is the IB3? 
mm Hy A. = It isa complete FULL FREQUENCY RANGE (35 c/s.-16,000 c/s.) 
59 ]-2 Ss all Size 3-way High Fidelity Loudspeaker System, whose Enclosure 


: measures only 24” x 124” x 14%". 
aeetaiae @. How is it better than any other small system? 
A 


There is no compromise on bass performance because of small 
enclosure size. The 12” bass unit is designed and built solely for 
a rigid enclosure of this size. The mid-range and high frequency 
units (both pressure driven and horn loaded) are the finest of 
their type. 


performance 


@. How has this been achieved? 
A. 


This bass unit has a unique newly developed triple suspension 


system operating in junction with p ic air control. 
Perfect control is maintained by a very efficient 22 |b. magnet 
system, 


@. What about power handling capacity? 


A. = The 1B3 will handle a maximum input of 25 watts, speech or 
music, without distress or distortion, 


@. Where can it be placed? 


A. On a bookcase, in a room divider, on a table, window ledge, 
on the floor, in fact, in any convenient position. 


Q. Briefly then—? 
A. Briefly, this is a quart in a pint pot. 


Free on request: 1958 High Fidelity Loudspeaker M I. Fully 
describes all Goodman's High Fidelity Products. 


(eT OLO) 8)... Oy fk Be .---Europe’s largest Manufacturers 
and the World’s largest Exporters 

of High Fidelity Loudspeakers 
WEMbley 1/200 (8 lines) Grams: Goodaxiom, Wembley, England. 


GOODMANS INDUSTRIES, LIMITED, 
AXIOM WORKS, WEMBLEY, MIDDLESEX. | 
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% No cover and cable clamp worries. We connect your cable to plug or 
socket and pot the assembly in polythene. 


%* 18 connections in less than 
1 inch diameter. 


%* Standard B9A valveholder mounting. 4% Nylon loaded 


P.F. mouldings. +4 Cadmium plated or gold plated pins and contacts. 


Send for full detaiis to:— 


THE MCMURDO INSTRUMENT co. LTD., ASHTEAD, SURREY. Tel: ASHTEAD 3401 


MPCI9 


for 


OFFICE or 
FACTORY 


ABIX Partitions are light, strong, fire- 
resisting and easy to erect. Manu- 
factured in standard units for quick 
installation, easy removal or exten- 
sion to existing screens. We will be 
pleased to help and advise you on any 


partitioning problem. 
OTHER ABIX PRODUCTS: Steel Cycle Stands, Clothes Lockers, Material 


Racks, Slotted Angles (Junior, Universal, Senior), Car and Cycle Shelters, Tool Lockers, E ‘ 
Adjustable Steel Shelving. 


please write for fully illustrated Catalogues to: 


ABIX (METAL INDUSTRIES) LTD. 


STEEL EQUIPMENT FOR OFFICE AND FACTORY 
Phone: Molesey 4361/3 POOL ROAD, EAST MOLESEY, SURREY Grams: Abix, East Molesey 
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- VITAVOX? 

aded . 
There are many makes of direct radiator 
loudspeakers. The design principles may be 

> 3404 considered stabilised and the published 


specifications frequently give little 
assistance in distinguishing between the 
ordinary and the first-rate. The features 
which place the Vitavox AK120 Series 
Loudspeakers in an exclusive category are 
the result of twenty-five years of continuous 
and conscientious development of the 
higkest grade of precision audio components 
which has made Vitavox the choice 
wherever quality of performance, 
adherence to specification and utmost 
reliability are considered factors of more 
importance than low initial cost. 


The range is comprehensive and includes 


models especially designed for horn loading. 
As a single unit reproducer, as part of a 
multi-channel system or as the foundation 


of such a system to which other components 


Full details on request from: 


VITAVOX LIMITED can be added at a later date, there is no 
Westmoreland Road, London, N.W.9 more prudent choice than a Vitavox AK120 
Telephone: COLindale 8671 
sey Series Loudspeaker. 
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—for Industrial Research 


A simultaneous dual-channel 
Tape Recorder 


Series 3C/FN 


he Ferrograph Series 3C/FN, illustrated here, is a 
simultaneous dual-channel instrument, using staggered 
heads, which offers special facilities to those engaged in « » 
medical, aeronautical and other scientific research. Besides 
the normal ability to record simultaneously time pulses on™ 
one track and intelligence on the other, it becomes : 
immediately obvious that many forms of comparative 
measurement, stereophonic sound, or indeed, any two 
activities capable of being translated into electrical 
phenomena (within its frequency and phase shift limita- 


tions) can be recorded simultaneously and replayed when / , P ies. : Ce 


required. Thus, the scope of such an instrument, when 


used for Research purposes, is almost unlimited. 
Full details and specification of this and other errograp 


Ferrograph Tape Recorders will be sent on request. 


BRITISH FERROGRAPH RECORDER CO. LTD., 131 Sloane Street, London, SWI. Tel: SLOane 2214/5 & 1510 
A Subsidiary of Wright & Weaire Limited 


Gain 30 db on each of any two 
channels to your choice in 
Bands 1 and 3. 


Internally combined output up 
to 150 m/V each channel for up 
to 40 outlets. 


Net Trade Price £15 


For V.H.F.—the U30 FM at 
£14 net trade, matches and 


SHOWROOMS 
REPAIR SHOPS 


or COMMUNAL couples to the U30 D without 
t | combining units and 
AERIAL SYSTEMS ee ee ee 


TELEFUSION ENGINEERING LTD. 
ONE OF THE TELEFUSION GROUP OF COMPANIES 


TELENG WORKS, CHURCH ROAD, HAROLD WOOD, ROMFORD, ESSEX 


STRONG 
Tel.: Ingrebourne 2901 ory cass e 
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Combined Operations 


The complexity of modern radio-multichannel systems involving 
hundreds of telephone channels has brought about a collabor- 
ation between the two leading specialist organizations in the 
field—Marconi’sin radio, and A.T.E. in carrier transmission. 


This completely unified approach to development, 
systems planning, supply, installation, maintenance 
of equipment and training of personnel covers 
radio-multichannel systems in the V.H.F., 
U.H.F. and S.H.F. frequency bands all 
over the world. 


Full information may be obtained from either: 
MARCONI’S WIRELESS TELEGRAPH COMPANY 
LIMITED, CHELMSFORD, ESSEX, ENGLAND. 


or AUTOMATIC TELEPHONE & ELECTRIC 
Co. LTD., STROWGER HOUSE, ARUNDEL 
STREET, LONDON, W.C.2 
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8 At 


INCLUDING SHELTER H.D. 


7A & 
P.E. 95G AVAILABLE 


S.C.R. 399 WHOLE INSTALLATION 


10 KW. PETROL GENERATOR 


Also available separately 


TRANSMITTER BGIOE 


Frequency range 2 Mc.-I8 Mc. 


Three pretuned channels selected by 


switch. Frequency control regulated either by manually tuned MASTER 
OSCILLATOR or crystal controlled oscillator. 


Power output 450 w. telegraph, 350 w. telephone. 


Power supply 120 v. A.C. 50/60 cycles special auto-transformer 120/220 v' 
made by Hallicrafters can be supplied additionally. 


Tube complement oscillator 6V6, doubler or buffer 6L6, intermediate 
amplifier 807 (2). Power amplifier 250 TH. HV Rectifier 866A (2). Voltage 
regulator VT139(3). Audio drive 2A3(2). Modulator 1I00TH(2). Rectifier 


5Z3(2). 


Complete with Speech amplifier, aerial tuning unit, tank coils, tuning units 


microphone, key, connecting cables. 


We guarantee full supply of all replacement parts for a minimum of 5 years 


after purchase. 


PCA. 


RADIO 


Offices and Works 
BEAVOR LANE, HAMMERSMITH, LONDON, W.6 
Telephone: RIV 8006/7 


é 


AVOMINORS in leather case, with leads, tully 


tested. £65/10/-. Packing and Carriage 2/6. 


BRAND NEW ORIGINAL SPARE PARTS 
FOR AR&8 RECEIVERS. 


1.F. TRANSFORMERS ist, 2nd, 3rd, 4th (for 

type D) 12/6 each or complete set of 6, 60/-. 

1.F. Transiormers. Crystal Load, 12/6 each. 

Plates escutcheons (for D and LF), 15/- each. 

Dials (for type D), 10/- each. 

Logging dial (for D and LF), 10/- each. 

Filter Chokes (for D and LF), 22/6 each. 

Output Transformers (for LF), 30/- each. 

Crystal phasing (D), 2/6 each. 

Antenna trimmers (LF and D). 2/6 each. 

Filter Condenser 3x 4uF, £2/10/-. 

Condensers 3x .25uF (D and LF), 2/6 each. 
3x.01luF (D and LF), 2/6 each. 

RF Antenna inductors (D and LF), 7/6 each. 

Mains transformers (IF), £3 each. 

Medium knobs (for LF and D), 2/6 each. 

Small knobs (for LF and D), 2/- each. 


INTERMEDIATE FREQUENCY TRANSMITTER 
TMJ (cw and phone) 200/400 ke/s, 150 w. output, 
built-in P.S.U. Manufactured by Bendix Radio 
Corp. Meas. 6ft. 4in. x 2ft. 6in. x 2ft. 2in. 
Bargain price without valves £45. Transport 
in U.K. £7/10/-. 

ROTARY CONVERTOR UNIT. Input 11.5- 
12.5 v. D.C. Output 300 v. 200 mA. D.C. 30/-, 
postage and packing 15/-. 

R.109A RECEIVERS. Covering 2-12 Mc/s. 6v. 
D.C. New and tested, £4/5/-. Carriage paid. 


SLIDING RESISTANCE, 2 barrels, rotary action, 
0.26 ohms, 20 amp. 12/-, post and packing 3/6. 
HIGH RESISTANCE HEADPHONES. 4,000 


ohms. Brand new, ex-W.D., boxed, Type 
C.H.R., 8/6, D.H.R., 12/+ per pair. 


LOW RESISTANCE HEADPHONES. Brand new, 

Type C.L.R., 5/-. D.L.R., 6/6 per pair. 
VALVES 

1D8, 4/-, 3B24 3/-, 5U4G 6/6, 6AG7 8/-, 6BAK5 

4/6, 6B4G, 4/6, 6J6 3/6, 6K7GT 6/-, 6K8GT 8)-, 

6SJ7 7/6, GSL7GT 5&/-, 6SN7GT 5/6, 6SQ7 7/-, 

53A 3/-, 446A 15/*, 813 (RCA) 80/*, 955 1/6, 

VR105-30 5/-. 

AMPERITE RELAY VALVE 5 No. 4 G 7/6. 

C.R. TUBE 5CP1 42/6. 

CRYSTALS 1N21 2/-, 1N21B 5/-, 1N22 7/6, 


All valves tested and guaranteed. Postage and 
packing 6d. per valve. 


P. C. RADIO LTD. 


170, GOLDHAWK RD., 
W.12 SHEpherds Bush 4946 


MODULATION TRANSFORMERS (U.S.A., Col- 


lins), primary imp. 6,000 ohms. C.T., secondary 
6,000 ohms, 20 W., 9/6 each. 
MICROPHONE TRANSFORMERS. Balanced 


input 30 or 250 ohms, U.S.A. manufacture, 7/6, 
Post and packing 1/6. 


813 CERAMIC VALVEHOLDERS 3/- each. 
P. & P. 1/6. 


COMPLETE V.F.0. UNIT from TX53. Freq. 
range in 4 switched bands from 1.2-17.5 me/s. 
Two V.T 501s as oscillator and buffer, 807 as 
driver, two S130s as voltage stabilizers. Output 
sufficient to drive two 813s in parallel. Slow 
motion drive directly calibrated in me/s. 
Provision for crystal control, metering of buffer 
and driver stage. Power requirements 400 v. 
and 6.3 v. D.C, Can also be used as low power 
transmitter. In excellent condition with valves 
and circuit diagram. £5. P. & P. 15/-. 


AMERICAN HANDY TALKIE. Type B.C. 611, 
including two operating crystals (5-6 Mc/s. 
band), £19/19/-. Postage and packing 10/-. 


UNIVERSAL CALL 10 LINE TELEPHONE 
SWITCHBOARD. as new, fully tested with all 
accessories. 

BC375, complete with T/U, PE73, etc. 

BC221, Frequency meters. 

Prices on application. 


CONDENSERS, RESISTORS, COILS, TRANS- 
FORMERS, etc. Very large selection in stock. 
BUZZERS SIGNALLING TRAINING. Bakelite 
or wooden base, adjustable buzzer key. New 
7/6. P. & P. -. 


MORSE KEYS, 8 amp. New 2/6. P. & P. I/- 


TANNOY LOUDSPEAKERS. New, £1. P. &P. 
3/-. 


| PERSONAL CALLERS WELCOME | 
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220 v' 


ediate 
oltage 
ctifier 


units 


) years 


J.S.A., Col- 
, secondary 


Balanced 
acture, 7/6, 


3/- each. 


53. Freq. 
-17.5 me/s. 
ffer, 807 as 
rs. Output 
allel. Slow 

in mce/s. 
ng ot buffer 
ents 400 v. 
3 low power 
with valves 
15/-. 


e B.C, 611, 
(5-6 Mc/s. 
icking 10)/-. 


ELEPHONE 
ted with all 


tc. 


8, TRANS- 
on in stock. 
8. Bakelite 
key. New 


P. & P. I> 


£1. P. &P. 
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NATIONAL RADIO SHOW 


SEE it on STAND No. 30 


HEAR it in DEM.ROOM 410 


Full technical details available direct from: 


| 
| 
| 
| 
| 


SS 


| 
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to satisfy the most discriminating... 


The Celestion “‘ Colaudio ” Loudspeaker with a substantially level response from 30- 
15,000 c.p.s., embodies two distinct techniques in order to provide a satisfactory answer 
to the ever widening demand for truer reproduction. 


Utilising a 15in. direct radiator loudspeaker specially designed to produce the lower 
frequencies, particular features of this bass unit are the 3-inch Voice Coil and dustproof 
suspension of the anular type, permitting free cone excursion whilst reducing lateral 
movement to a minimum. 

The high frequency reproducer incorporates two direct radiator pressure type units, 
mounted in column form within the cone of the bass radiator. This arrangement enables 
the higher frequencics to be dispersed over a wide area in the horizontal plane with a 
narrow vertical lobe, minimising unwanted reflections and improving efficiency. 


The vertical position of this column can be adjusted to suit the position in which the 
loudspeaker is mounted in the cabinet. 


The main housing is cast, finished in black crackle with silver trim. 


CESIOLE oTandio 


Rola Celestion Ltd. THAMES DITTON, SURREY, ENGLAND.  Emberbrook 3402/6. 
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on TRANSISTOR 
QO COMPONENTS 


IFT.13, MINIATURE Ist and 2nd LF. TRANSFORMER, 7/6 each. 

These transformers are wound in ferrite pot cores with an adjustable core for tuning. The 
aluminium screening can measures 17/32in. x 11/16in. high and is provided with two fixing 
clips. Nominal frequency: 470 kc/s. Q=110. 

IFT.14, MINIATURE 3rd LF. TRANSFORMER, 7/6 each. 

Construction and dimensions as IFT.13. Nominal frequency: 470 kc/s. Q=130. 

TOC.1, MINIATURE TRANSISTOR MEDIUM WAVE OSCILLATOR COIL, 7/6 each. 
Construction and dimensions as IFT.13. For use with FSA.1. 


ACTUAL SIZE 


FSA.1, MEDIUM WAVE FERRITE SLAB AERIAL, 7/6 each. 
Wound on a ferrite slab with easily adjusted inductance for ease of 
alignment. Nominal coverage: 540-1550 kc/s. Overall dimensions: 
4in. x 7/8in. x 3/16in. Tuning condenser; Jackson “00” gang 
with internal screen. Aerial section: 208 pF. Oscillator section: 176 
pF. Padder: 200 pF. 


A suggested circuit diagram is supplied with each component or may be obtained separately at 3d. per copy. 
A printed circuit board is in course of preparation and all components will be available in 10 weeks. 
GENERAL CATALOGUE covering technical information on full range of components, 1/- in stamps. 

b proara TERMS for direct postal orders, C.W.O. plus appropriate postal charge. Please send S.A.E. with 
all enquiries. 


DENCO (CLACTON) LTD. (Dept. W.W.), 357/9 Old Road, Clacton-on-Sea, Essex 


STOP PRESS: TREBLE LIFT INDUCTOR FOR THE MULLARD TYPE ‘‘C” TAPE AMPLIFIER. 
Wound in ferroxcube pot core assembly. Price 22/6. 


——M. R. SUPPLIES, Ltd.—— | | EDDYSTONE COMMUNICATION RECEIVERS 


Well known for the past twenty-three years as pase of first-class 

attractive prices. Prompt delivery—careful packing = nett. 
MEAS TR j-—some special offere—early ein essential. 
MAINS VOLTMETEBRS, best type, rectifier m/coil, even scale, dead-beat, 3}in. round 
flush panel mount, 0/250 v. A.C., 35/- (despateh 1/6). D.C. AMMETERS, 0/1.5 
Ampeit, 3}in. f.p.m. round, first- grade m/coil by E.T. Co., 35/- (des. 1/6). Small 
latest model E.T. Co., Microammeters, x" f.p.m. round, F.G. m/coil, 0/500 Micro- 
amps D.C. 22/6 (des. 1/-). B.P.L, INSTRUMENTS—will our re; customers 
please note ‘that at the moment we lly & good selection of sensitive meters, side and 
centre zero, available from stock—please enquire. 

HIGH DUTY AIR BLOWERS, 220/240v. 50c 1 ph. Powered with BTH. (or Bull) 
induction moior, 0.4 H.P. Delivery 1,000 c.ft/min. Overall length 19in., width 
16in., height 16in. Inlet 6}in. dia., outlet 5x4in. Weight approx. 56 lb. Very 
limited supply at £12/17/6 each (des. U.K. 15/+). 

SPACE HEATERS—<«ale black heat. G.E.C. unite for use on 220/240v. consuming 
300-watts. Heavy spiral element fully enclosed in high-thermal efficiency box 
container, 12in. high by 7in. by 7in., suitable for greenhouses, garages and industria! 


uses, 35/- (des. 5/+). 


Mode! 840A illustrated 


SHADED POLE MOTORS (for very silent running) 200. 250v. AC.-Delco super model, Cash Prices and Statutory Terms 
fan cooled, body 4} by 34in. shaft proj. ljin., 1425 r.p.m., torque 600 grm/cms., * aM hi 
perfect for tape recorders, stirrers, cooling fans, etc., 42/6 (des. 2/6). Also Met-Vick, P onthly 
1200 r.p.m. with mounting flange, 27/6 (des. 2/-). Deposit Payments of 
INDUSTRIAL EXTRACTOR FANS, powered with totally enclosed E.E. Co. 1/10th 43 14 6 43 14 6 

H.P. Motor, 220/250 v. 50 c. 1 ph (induction), in circular mounting frame 22in. 44 16 44 1 6 
dia. with 15in. 6- bladed impel le “4 ball-bearing, silent running, brand new first-class 8 4 8 4 
unite, £11/17/6 (des. U.K. 49 20 £9 
SYNCHRONOUS TIMER MOTORS, 200/250 v. 50 c. Compact units 23 x 1# x Ifin. £12 16 8 8 
with lin. shaft proj. Self-starting, high torque, 6 r.p.m. Suitable also for display £12 16 
turntables, 57/6 (des. 1/6). Also Sangamo 8.7 units, 200/250 v. 50 c. (rynch.) self- seve E20 £14 0 £i4 0 0 
startin ag “7 speeds available from stock: 1 r.p.m., 1 r.p.h. and 12 r.p.h., any one Cash —_ if paid in 6 months by Bankers’ order. 
37/6 (di arriage paid per passenger train. 
#YNCHRONOUS TIME SWITCHES (Sangamo) 200/250 v. 50 c. In compact black 
plastic housing 4in. dia. by 3}in. deep, providing up to 3 on-off operations per 24 rag 840A is for A.C. or D.C. 110/250 v.; 750 and 680X 110/240 v. 
hours, with day-omitting device (use optional). Capacity 20a mps., therefore suitable A.C. These sets are the choice of the discerning professional and 
for tape eepry ty immersion heaters, electric fires ete. One of our most amateur users. Descriptive literature gladly forwarded. 
popular offers at £5/ (des. 2/-). atest 
EXTRACTOR FANS. Our huge sales of these confirm that this is the best offer be! Latest EDDYSTONE Component Catalogue I/-. 
made of such units. Same high quality, same low price which has been maintain Th 
for the past ten years. 200/250 v. A.C., induction motor, silent running, no inter- e 
ference. With mounting frame and back grille, ready for easy installation, with Sin. —_ 
——. ler, - 2,000 c.ft./hr. £5/5/-, with 10in. impeller, 15,000 ¢.ft./hr. £5/12/6 (des. Edd 

ithe: 
NEON ‘INDICATORS (Philipe) 230/240 v. A.C., with 8.B.C,, 2/6 each or 24/- doz. ystone 
DELAY RELAYS (Western Elec.) 24 io pd ohms coil, 2-pole, with precision 
adjustable delay action (max. 3 secs.), base 44 x “OHin. Brand new, boxed, Ss 2 ° 
12:6 (dee, 1, Also Londex ML. AG RELAYS, 260 volts AO. call, 2-pole C.0., pecialist 
6 ampe. fi cee cee 
SEWING MACHINE MOTOR OUTFITS complete. We are stil) selling these at only 
£26/15/- (des. 2/9). Details on request. 
F.H.P. GEARED MOTORS—our great speciality. IMMEDIATE DELIVERY of 
many models and ratings. Series wound variable speed and capacitor/induction SERVICES LTD 

. 


constant speed models, a!) reversible. Final speeds 1 r.p.m. to 840 r.p.m. and fina) 


torque up to 75 !b./ins. Within those limits we offer you the best service in the 
country. Please send for our list GM/357, giving full details. 
a oe st of er ents. BPL Measuring Instruments, Philips Variable 55 COUNTY ROAD ’ LIVERPOOL ’ 4 
Mt ormers—Immedfa! 
R. SUPPLIES, “Lid, New rd St Telephone: AINTREE 1445 ESTAB. 1935 
, 38, na Ses © reet, Londen, W.0.1 CALL US ON TELEX. 62-244 — 
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THE WAYNE KERR COMPONENT BRIDGE B.521 


WIRELESS WoRLD 


ii 
if 
| 
i 


e Two, three or four-terminal 
measurements over an 
ertremely wide range. 

Specification 
Capacitance: 1 pF to 5F. 
Inductance: 1 uH to 0.5 MH. 


Accuracy 2% 
Power Supply: 110/125 
and 200/250v. 
Dimensions: 17” x 7” x 11}” high. 
Weight: 25 lbs. approx. 


Resistance: 1ma to 1000M Q. 


Oo 


Exceptional Range covers 1 picofarad to 5 farads 
1 microhenry to infinity 1 millliohm to 1000 megohms 


Operating at mains frequency, the 
B.521 has an effective ratio of 10'*: 1 
and is intended for the rapid and 
direct measurement of virtually all 
components and networks likely to 
be encountered in electronic ap- 
paratus, whether in the laboratory 
or the service workshop. 

The usual three-terminal facility 


impedance between two terminals can 
be determined regardless of the 
presence of other impedances between 
either or both terminals and a third 
point. A simple rearrangement of the 
test leads covers four-terminal 
measurements when required. 

The low impedance ranges together 
with the in situ facility make it pos- 


teboingy A Price: (100. associated with bridges of this design _ sible to measure switch contact resist- 

"B 14 6 permits the measurement of complex ance, dry joints, earth bonding effi- 

= 4 ¢ impedances in situ, thatis tosay,an ciency, high value electrolytics, etc. 
49 20 

£12 16 8 

£14 0 0 
SAAS N 

. 110/240 v VAS i 
sssional and 
e 
tone Radio Frequency Bridge Video Oscillator 

list Type B60! Type O.22B 
aif 
——— A wide range transformer ratio- A portable instrument 

arm bridge for the measurement covering the range 10 ke/s 
of resistance, capacitance, to 10 Mc's with an output 
inductance and complex imped- of +10 dbs to—50 dbs on 
P ance between 15 kce/s and 5 Mc/s. 1 volt p. to p. amplitude 
Impedances between any two stabilised to 0.5 db over its 

IOL 4 terminals of a three terminal net- full frequency range. 
ESTAB "1935 work can be measured. Price £140. Price £175. 


THE WAYNE KERR LABORATORIES LIMITED, ROEBUCK ROAD, CHESSINGTON, SURREY. TELEPHONE: LOWER HOOK 113! 
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“YOU CAN RELY ON US’ -———— 


Stockists of all Radio and Electronic components for 
manufacturers, laboratories, Educational authorities 
and the amateur 


THE NEW AVO MULTIMINOR 


Price £9.10.0 Leather Case 32/6 
or 9 payments of 23/3 
or Deposit 63/4 and 6 payments of 22/2 


COSSOR 3v 3W Hi-Fi Amplifier Kit 
Complete with twin speakers 
Beautifully kitted and printed circuit. 


£9.15.0 or Deposit 65/- and 6 months at 23/4 
or Deposit 23/10 and 8 months at 23/10 


ALL OTHER AVO INSTRUMENTS IN STOCK 


Rapio SERVICING COMPANY 


82, SOUTH EALING ROAD, LONDON, W.5 Telephone : EAL. 5737 


Next to South Ealing Tube (TURN LEFT) 9 to 6 p.m., Wednesday | o'clock. 


| [hapman 


Elegance and simplicity of styling coupled with outstanding 
| performance the keynotes of the 105 Tranquillo amplitier. The 
compact dimensions of 12in. by 4}in. by 8tin. have been achieved 
without sacrifice to quality, and the high-grade components 
operate with a wide margin of safety, most conducive to lon 
life and long-term stability. In fact, the 10 watt push-p 

| output stage, feeding a grain-orientated Partridge transformer, 
reduces harmonic and intermodulation distortion to a very low 
level indeed, and the 105 is particularly suitable for use with 
all electrostatic loudspeakers. The Tranquillo amplifier is 
£29 18s Od complete. 


The FM 91 Tuner with a similar presentation is available at 
£23 a Od, and both units can be shelf mounted or cabinet 
mounted. 


BROOKES (iystals 


iia 


mean DEPENDABLE 
frequency control 


@ Illustrated above ALL Brookes Crystals are made to 
are two Type . 

Crystal * units €xacting standards and close tolerances. 
from a range cover- They are available with a variety of bases 
ing Ill ke/s_ to , 4 ‘ 
500 kcls, and 3 and in a wide range of frequencies. 
Mc/s to 20 Mc/s. There is a Brookes Crystal to suit your 


purpose—let us have your enquiry now. 


Full specification from your hi-fi dealer or: 


Brookes Crystals Ltd. C. T. Chapman (Reproducers) Ltd. 


Suppliers to Ministry of Supply, Home Office, B.B.C., etc. 
LASSELL STREET, GREENWICH, S.E.10. Chapel Lane, High Wycombe, Bucks. 


BROOKES Phone: GREenwich 1828 Grams: Xtals, Green, London 
Telephone: High Wycombe 2474 
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Accurate tuning at a glance 


This monitor unit has been designed to A T B C t h d 
facilitate accurate and speedy receiver tuning. eia a a 0 é 
q | The unique “‘V”’ presentation on the cathode 


ray tube provides a continuous, and k ay Mo ni j tor 


instantaneous, presentation of any tendency 


towards frequency drift. The receiver can be 


retuned aaa penne type 7 ( f s kK . M s 7 ) 
for Frequency 
Shift Terminals 


mel The A.T.E. €.R.M.1 
can be used :— 


@ For tuning and monitoring of receivers with 
normal traffic in progress, 

@ For instantaneous presentation of frequency drift. 
acetandins @ To assess conditions on radio circuits by examination 
itier. e 
n achieved 
omponents i 
ve to long 

push-pull 
ansformer, 
a very low 
yr use with 
mplifier is 


of the audio output of receivers, 
As an orthodox oscilloscope, 


wailable at 
or cabinet 


Discriminator output applied to 


input of CRMI. Equal voltages give 
balanced “V"", 


For full details write to :— 


) Ltd. || AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. 


STROWGER HOUSE, ARUNDEL STREET, LONDON, W.C.2. Telephone: TEMple Bar 9262. Cablegrams: Strowgerex London. 
Bucks. I Strowger Works, Liverpool, England. 


AT 4831 
eens 
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WEYRAD P.50 TRANSISTOR COILS 
AND IF. TRANSFORMERS Fi 


P50/IAC M.W. OSCILLATOR COILS. 
TUNING RANGE (115pF SWING) ...... 545—1550 Ke/s | 
0 


NOMINAL ‘Q "? (INCAN) ....ccssscssseessseesssees 12 
IE Gitisdeks tuentiancdeunineeienc 5/4 EA. _' 
P.50/2CC Ist and 2nd I.F. TRANSFORMER 
OPERATING FREQUENCY ow. .essseesseesseenes 470 Ke/s 
FIXED TUNING CAPACITY ........cccccceesseesseeoes 250 pF. 
NOMINAL *Q” (IN CAN) c.ccsccesssesseesseeenes 150 
PNET EER ere neenecrcennneerer 5/7 EA. 


P.50/3CC 3rd I.F. TRANSFORMER 

OPERATING FREQUENCY _ ..........cceeeceeeeeeee 470 Ke/s 

FIXED TUNING CAPACITY .........ccccccecceeseeeee 250 pF 

NOMINAL *Q” (IN CAN) ..ccccsccseseseeseseeees 170 
SEE ree eee homo 6/- EA. 


GIANT PERFORMANCE IN MIDGET CANS—ONLY 11/16” DIAMETER 
BY 3/4” HIGH 


SPECIALLY DESIGNED FOR USE WITH THE LATEST TYPES OF TRANSISTORS. CAN BE USED WITH PRINTED CIR- 
CUITS OR CONVENTIONAL CHASSIS. SUPPLIED COMPLETE WITH CONNECTION AND CIRCUIT DETAILS FOR A 
6-TRANSISTOR LONG AND MEDIUM WAVE RECEIVER WITH PUSH-PULL OUTPUT. 


SUITABLE FERRITE ROD AERIALS AND DRIVER TRANSFORMERS WILL BE AVAILABLE SHORTLY. 


WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET, 
WEYMOUTH, DORSET 


Cathode | Wy; 
Ray Tube \ can you use a S 


crewdriver? | 


LY, 


a 
IE PUMPING Then save 37% of standard manufacturing costs with this superb 
Lk new range of ready-to-assemble Hi-Fi Cabinets. ; 
ol No gluing, no drilling, no polishing—no mess. Each cabinet 
uk comes to you factory-fresh in its own carton, complete with 
O , screwdriver, screws, and instructions for simple ten-minute 
_IE Complete ie Baking Oven assembly. 

g and Vacuum Reading before RO N DO 
4 Seal Off The range 
+f CW, 
Tk R\ LY Record Cabinet, 
C Ey Capacity 200 Records, 

Price £7.19.6. 

= 
UE 


“e <o Hi-Fi Equipment 
»» CO.. Cabinet (illustrated), 


VACWELL Price £8.19.6. 


Speaker Cabinet, 


ENGINEERING | Price £8.19.6. 
CO. LTD. RADIO SHOW 
WILLOW LANE, STAND 104. 
a Write for full detail» 


ES 


Md, 


Telephone: . 
MiTcham 1177 and nearest stockist to: 
Specialists in the design and manufacture of RECORD TITRA, ent. w.w.s2) 
VACUUM EQUIPMENT BROOK ROAD - LONDON, N.22. - BOWes PARK 1478/8 
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Auto om 


4 Hi-Fi units and cabinets! Naess) 


| Tn a 
Lon eal }| ll 
ys uate 


Imagine the pleasure of having this magnificent Hi-Fi equipment in. its 
beautiful contemporary style furniture for your home ...and experiencing 
anentirely new realism in sound reproduction. Yet the Emistructor Hi-Fi 
h cabinet will save you money and give you all the extra fun and satisfaction of 
‘ete with building it yourself—and being able to service and maintain it afterwards. 
2>n-minute Special instruction manuals guide you at each stage and teach you all 
about the equipment in simple terms as you build. No skill or experience is 
needed—only a few simple tools. 


Lis superb 


id 


Emistructor equipment is made to the highest quality standards and is a 
product of E.M.I.—world famous for sound recording and reproducing 
equipment. 


There is a wide variety of equipment and cabinets at different price levels 
” suit individual tastes and requirements. The range varies from a 
complete HI-FI installation with separate speaker enclosures to a simple 
all-in-one compact system for those with more modest requirements. All 
‘uipment is suitable.for stereo or non-stereo reproduction of records. 
Full details and complete specifications will be sent with our free Brochure. 


FREE) TE FMISTRUCTOR sociation 


To: ‘“Emistructor,” (Dept. H.F. 127), 
43, Grove Park Road, London, W.4. 


Associated with one of the World’s largest 


Please send, without obligation, details of your recording organisations comprising — 


Hi-Fi equipment, 


| i 
| | 
| 
wt Seis | “HIS MASTER'S VOICE” 
| 
| 
| | 
| 


ADDRESS oe CAPITOL - COLUMBIA 
PARK TH | | ——— au. ios | PARLOPHONE - MGM - etc. |. Cabinet 
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CO. LTD. 


8A AINGER RD., CAMDEN TOWN, LONDON, N.W.3. PRimrose 8161 
Head office, 12a Tottenham Street, W.! 


Typical 


3,000 TYPE RELAY 


WIRELESS WorRLD 


DEPENDABLE RELAY 


Aucust, 1958 


P. O. TYPE 
3,000 & 600 
RELAYS 


Have you a 
Relay Problem? 
The answer is at your elbow! 


Just pick up your telephone and our 
long experience is at your service. 
—delivery —applications etc., etc. 
—we can help you in all of these 


Service is our byword 


Relays manufactured to your 
specification to 
A.I.D. & 1.E.M.E. Standards 


%* COILS up to 80,0000 

%& CONTACTS up to 8 amp, 
%* INSULATION up to 5kv. 
% PROTOTYPES 7 DAYS. 


%* SPECIALISTS in 
TROPICALISATION 


* TRANSISTORISED 
RELAYS 


Technical data leaflet on request. 


_ YOUR 


TAPE RECORDER CENTRE 


We specialise in Tape Re- 
cording and Hi-Fi Equipment 


illustrated is the 


TAPE RECORDER 
Cash Price 44 GNS 


Microphone 55/- extra 


An extremely low-priced, 3- 
speed, automatic tape re- 
corder representing the best 
value in general purpose tape 
recorders, Delivery from 
stock. 


Come to the Radio Centre 
for the most varied and excit- 
ing display of equipment 
anywhere. 


The « «c Radio Centre Ltd. 


33 Tottenham Court Road, London, W.|I. 
Telephone : MUSeum 6667 


| 
Manufacturers are invited 


| to write for details of 


_ BELCLERE 


HIGH QUALITY 


TRANSFORMERS 
CHOKES & 
COILS 


of every description 


THE BELCLERE COMPANY 


171, COWLEY ROAD, OXFORD 
A.1.D. Approved Oxford 3430 & 3432 


FOR T 
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CD LOH ITALY PRESENTS 
fon ~ | ~ | | The FINEST—INEXPENSIVE—HIGH QUALITY Sound 
| reir Y) } U Equipment obtainable. Designed and built by special- 
ists, the PRICE/PERFORMANCE value i beatable. 
the NEW name in ee e ; / aye value ha ie eatable 
is is made possible because we not only manu- 
SOUND REPRODUCTION so : 
— facture the Amplifying Equipment, but also the 
Cabinets—ALL IN OUR OWN FACTORY. 
m ? 
! 
lour STEREOPHONIC SOUND. ““STEREOSOUND ”’ offers you two different presen- 
vice. tations of twin channel sound. Ready now for immediate delivery. A specially designed DOUBLE 
— PUSH-PULL Amplifier with a pair of ‘‘ Lancaster ’’ Twin Loudspeaker systems. PRICE 43 gns. 
OR a Pair of ‘* Lincoln ’’ Twin Speaker PUSH-PULL Amplifier units. PRICE 42 gns. 
' MONAU RAL SOU N D. There is no better value for money for the sound enthusiast thana 
single *‘ Lincoln ’’ Baffle—and it can be paired with a similar matching unit later for Stereo Sound. 
The “‘ Lincoln ’’ has provision for the fitting of a ‘‘ Stereosound ’’ FM Tuner. The tuner, of the 3- 
amp, station pre-tuned type with A.F.C. and Foster-Seeley discriminator, fits inside the ‘‘ Lincoln ’’ and 
skv. ASSURES you of the best in both RECORD and RADIO reproduction. The TUNER can be bought 
's. immediately or later—and the price is only I5 gns. The ‘‘ Lancaster ’’ Loudspeaker system used with 
your own amplifier or radiogram will give you results only obtained at double the cost with any other 
1ON system. The ‘“‘Lancaster”’ is the ideal 00 
AYS loudspeaker system for School or Club use [| 
wait xe Special Cabinet finishes available at a nominal 19 QNS. Tax Free 


The NEW 
“Stereosound’’PP5 | 


Dual Channel Double 
Push-Pull Amplifier 


extra charge. 
% Export Enquiries Invited. 


The NEW | 6 watt Push-Pull output on each channel. Negative feed- 
- = | back. BASS AND TREBLE tone controls operate on both 
Stereosound | channels. Volume level is via separate controls to provide 
‘“ LINCOLN ”’ | the necessary matched output to each speaker. The 
| inputs are paralleled for Monaural recordings. 
21 gns. | oe Stin. high, 7tin. deep. For A.C. Mains 
Tax Free | — Ss 
| 
| 


FM TUNER UNIT 
15 gns. EXTRA 
The NEW ‘*Stereosound ”’ 


** LANCASTER ”’ 


Loudspeaker System 


Push-Pull 6 Watts 
amplifier and Twin 
L.S. system mounted 
on a RESONANCE 
FREE Baffle, finished 
in beautifully ven- 
eered medium 
walnut. Negative 
Feed-back. Bass con- 
trol gives variation 
of 15 dbs. Treble 
control gives varia- 


12 QMS. Tax Free 


Twin Speaker Baffle. 2-3 
ohm input. Dimensions and 
L.S. Specification identical 
with ‘* Lincoln.” 


tion of 6 dbs. 
10,000 Line I2in circular Speaker “‘ Stereosound ”” is a trade mark of 
K ine 4in. circular Tweeter 
lY Size: 20in. wide. 3lin. high. 8in. deep. CAPITAL RADIO 
For A.C. Mains only 200-250v. Capital Works, 12/14 Wakefield Road, 
FOR THE NAME OF YOUR NEAREST STOCKIST, OR FOR Brighouse, Yorks. ’Phone Brighouse 2084. 
& 3432 FURTHER DETAILS WRITE TO US DIRECT. Proprietors Brighouse Te!evision Finance Ltd. 


RD Cadet Control Unit 


WIRELESS WORLD 


The basic requirements of a Home High 
Fidelity System, operating from records, radio 
and tape, are provided at minimum cost by 
the RD CADET AMPLIFIER used in 
conjunction with th RD CADET CON- 
TROL UNIT, the inclusive price being only 
£17/10/-. By using the RD JUNIOR Mk. II 
CONTROL UNIT with the RD CADET 
AMPLIFIER the advantages of high sensitiv- 
ity, sufficient to operate from any pick-up, and 


AUGUST, 1958 


High Fidelity at low cost, 


with the new ~ 


> RD CADET 
| AMPLIFIER 


greater flexibility, including a Low Pass Filter, 
are gained and the price is still kept at the very 
modest figure of £21/10/-. For Stereo, two 
RD CADET AMPLIFIERS may be used 
with a RD JUNIOR STEREO CON- 
TROL UNIT to provide 10 watts on either 
Stereo or Monaural operation for a total outlay 
of £38/10/-, related to performance probably the 
most inexpensive Stereo equipment at present 
available. 


RD Junior Stereo Control Unit 


Fully illustrated Literature may be had free 


and post free on request 


Trade and 
Export enquiries 
invited 


ROGERS 


DEPT. W/8 ‘RODEVCO WORKS’ 
Telephone: HiTher Green 7424/4340 


DEVELOPMENTS 


(ELECTRONICS) LID 


CATFORD LONDON S.E6 
Telegrams: RODEVCO LONDON S.E.6 


4-14 BARMESTON ROAD 


x» ©0000 
This 
handsome all 
British Tape Deck - 
with three speed 
Control Knob incorpor- § ¢ 


ates the very latest in 
design and construction 


Details on request. 


Patents pending. 


RLODERN 
CrESCHRNIQVES 


Wedmore Street, London, N.19. Tel: ARChway 3114 


BERRY’S 


ANNUAL 


COMMENCES 


TUESDAY 5th AUGUST 1958 
SLASHING REDUCTIONS! 


25 HIGH HOLBORN, LONDON, W.C.1, Tel. Holborn 6231-2 
(OPPOSITE CHANCERY LANE) 


Au 
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E'or years 


the World’s Widest Range of Gramophone Equipment 
The arms of models having the plug-in head feature are wired and technically 
approved for stereophonic reproduction when used with the correct Pickup 
Cartridge, as specified by the Amplifier Manufacturer. 


[1] MODEL RC 121/4D MARK II 


Will play automatically any number of records up to 10, 
either 7”, 8”, 9”, 10” and 12” diameter, at 16-2/3, 33-1/3, 


; Filter, 45 or 78 r.p.m. 10” and 12” records of the same speed 
the very can be mixed in any order. No setting for any record 
eo, two size required, the selection being completely automatic. 
be used 

CON- [2] MODEL Rc 98/4 

n either rhis unit can be used as either a manually operated 
1 outlay truly High Fidelity record player or a fully automatic 
ably the record changer which will play any number of records 
present 


up to eight. With 4 speeds, an electrical speed control 
and a switch click suppressor; it is indeed the record 
player for the connoisseur, 


[3] MODEL Rc 88/4 


This four speed automatic record changer will play 
LTD automatically any number of records up to eight. It is 
superbly finished in cream and brown enamel. 


DON S.E6 
NDON S.E8 [4] MODEL TA/MARK I! 
This single record player has been produced to meet 
the demand for high quality units of minimum size at 
ieend . . 
nt low cost. It is mounted on a rectangular unit plate and 


is considered the most suitable model for the home 
constructor. 


[5] MODEL 301 


This motor has a 6 Ib. accurately balanced die cast 
aluminium turntable. It is of the shaded pole induction 
type, is in heavy cast casing and is magnetically 
screened. The precise speed can be obtained by means 
of the eddy current brake. It is used by the B.B.C. 
and many broadcasting stations throughout the world. 


[6] 4 HF 


A high quality record player with 12” turntable com- 
plete with tone arm mounted on unit plate. 


Sz TPA 12 


This precision chrome and white tone arm has been 
designed for the finest high fidelity system. Its length 
reduces track error to a minimum and permits the 
E ~ playing of 16” records if so desired. The universal 
124 plug-in head moulding will take any cartridge. All the 
best features of static balance, spring loading and 

= viscous damping have been designed into the TPA 12 to 
958 


\ 


provide maximum vertical freedom. The smallest 
possible number of pivots reduce traversing friction to 
absolute minimum, 


RADIO SHOW - STAND No. 51 
AUD!O HALL No. 438 - EARLS COURT 


rn 6231-2 THE GARRARD ENGINEERING AND MANUFACTURING CO. LTD. 


SWINDON, WILTSHIRE, ENGLAND 
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AUGUST, 1958 


don't let your despatch problems pile up! 


ABC Goops TRANSPORT GUIDE 


ISSUE NOW AVAILABLE 


puts all the answers at your fingertips! 


At a glance, the ABC GOODS GUIDE tells you the nearest, quickest means of 
despatching any kind of goods. 


Listed in town alphabetical order you’ll find 


long-distance road haulage operators, parcels and local carriers, clearing houses, 


etc., as well as railway, air, coastal and other specialized services. 
transport information you require—for only 10s. a year. 
of this vitally important reference NOW ! 


ALL the 
Order your copies 


; 9 
ea INVALUABLE TO TRANSPORT MANAGERS, DESPATCH MANAGERS AND ALL CONSIGNORS 
Ee ' 
H ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, 
LONDON, S.E.1 
b 6 Please enter my order for ......... copies of the JULY-DECEMBER 1958 and the 
4 JANUARY-JUNE 1959 issues of the ABC GOODS TRANSPORT GUIDE (at 10s per set) 
é for which I enclose remittance Of,...............scececeeceeeeee 
ere reso, ice aKa tale bse was sa eee Lee psRek seek an eek ch bain ose SOAUMSWaOREG REEL pak NO URE 
SII 1g 226 cis cclaadaaitv ce badamusawesheetevauasar/saicinbueedeseutcensaesaavekscqiecssencestpeavnaeen 


POST THIS ORDER 
TODAY ! 


WALMORE ELECTRONICS LIMITED 


PHOENIX HOUSE, 19/23 OXFORD STREET 
LONDON, W.1 


Telephone : GERrard 0522 Cables : Valvexpor 
For immediate response Telex London 8752 


EXPORTERS OF RADIO, TELEVISION AND 
INDUSTRIAL TUBES, HAVE PLEASURE IN 
INTRODUCING THEIR BRAND 


meaADIo ™ 
WALRAD 
mm TUBE 


AND INVITE ENQUIRIES FROM BUYING 
AND CONFIRMING HOUSES EXCLUSIVELY 
FOR EXPORT 


SUPPLIERS OF RADIO COMPONENTS 
ELECTROLYTICS, AND CATHODE RAY 
TUBES 


EXECUTIVES REQUIRE 
CRISP, CONCISE 
REPORTS—DICTATE 
THOSE DETAILS IN 
YOUR CAR! 
VALRADIO DC/AC 
CONVERTERS 
MAKE DICTATING 
MACHINES AND 
TAPE RECORDERS 
MOBILE 


For use too with Record 
Changers, Radiograms, 
Electric Gramophones, Television 
Receivers, and T.V. from country 
house lighting plants. (Prices accord- 
ing to instrument.) 
INPUTS . ENTREES . ENTRADAS 
6, 12, 24, 32, 50, 110 or 200/250 v. 
OUTPUTS . SORTIES . SALIDAS 
110 v. or 230 v. AC, 50 or 60 c/s, 30 to 300 w. 
Prices DC/AC Converters: 

From €3/18/—for Small Motors. 

From €12/15/—for Radiograms (including 3-speed Types). 
Units complete and ready for use. VALRADIO. Write for 
descriptive folder, WW/C. ACCEPTED AS THE STANDARD by RADIO 
MANUFACTURERS, the Trade and the Aircraft industry. 


— 


Les rapports destinés aux chefs de service doivent étre rédigés d'une 
fagon bien concise—dictez-les donc dans votre voiture! 

Les convertisseurs C.C./C.A. ‘‘ VALRADIO " consentent la mobilité aux 
machines 4 dicter et aux enregistreurs sur bandes. , 
lls peuvent également étre utilisés pour changeurs de disques, appareils 
combinés, électrophones, téléviseurs, etc., partant d’installations d’élec 


tricité, particuliéres. 
— 


eS AS AS AS AS A AS AS 
Las relaciones destinadas a los jefes tienen que redactarse de modo muy 
conciso—dictenlas en el coche! 

Los inversores C.C./C.A. ‘‘VALRADIO"’ les prestan movilidad a bs 
maquinas de dictar y a los grabadores de cinta. 

También pueden utilizarse para cambiadores de discos radio-combinades, 
graméfonos eléctricos aparatos de televisién, etc., aprovechando las it 
stalaciones eléctricas privadas. 


Specialists in converters since 1937. VALRADIO LIMITED, 
BROWELLS LANE . FELTHAM . MIDDX. Phone: Feltham 4242/48) 


OVERSEAS ENQUIRIES TO:—DEMANDES D’OUTRE-MER A: 
TODA INFORMACION DE EXPORTACION HA DE PELIRSE A:— 
E.M.I. SUPPLIES LTD. . HAYES . MIDDLESEX . ENGLAND 
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Complex high performance secondary surface 
heat exchanger. 


Aluminium Flux Bath Brazing 
Makes the Impossible Possible 


The tremendous advantages of aluminium dip brazing are at last readily 
available. The finest plant in the country is at your service. 


Dip brazing makes the impossible possible. Design inaccessible joints— 
as many as you wish. Use aluminium as thin as foil. Think in terms of very 
close tolerances. All these things you can do. And you can combine them in 
units so small, so light and so efficient that it would be impossible to make them 
by any other method. 


Designing for dip brazing need present no problems. We shall be happy 
to design for you, or if you prefer it, to discuss possibilities with you and 
then work to your design. 


If you would like to know more about what 
can be done by this process please contact us. 
We are specialists in all types of brazing and 
welding. 


Above: Fuel cooled oil cooler for high performanc 
gas turbine engines. 


Below: Typical example of industrial heat exchanger. 


Delaney Gallay trp 


Specialists in heat exchange and heat insulation for the aircraft, automobile and marine industries. 


Vulean Works, Edgware Road, London, N.W.2. Telephone: GLAdstone 2201 
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operators 
everywhere 
are using: 
S. G. BROWN Headphones 


Are you? Even under the most adverse con- 
ditions, the weakest signal can be clearly heard 
with BROWN headphones, Reliable and highly 
sensitive, yet able to stand the rigours of every- 
day use, they can be worn for long periods 
without any discomfiture. 


*Type A 


Embodying the adjustable reed 
principle, these instruments 
are capable of the utmost 
sensitivity. 

The ideal choice when purity 
of tone and clear reception of 
weak signals is essential. 


on 


Headphones & Handphones 
‘Automatic Helmsman’ 
Marine Compasses 
Echo Sounders 
Navigational Equipment 


For full details of BROWN Head- 
Phones and other equipm-nt write to 
Telephone Dept. 


S. G. BROWN LTD. 


SHAKESPEARE STREET WATFORD 
Telephone Watford 7241 


HERTS 


WIRELESS WORLD 
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HI-Fl EQUIPMENT 
(CABINETS See page 155) 


RADIO CHASSIS 


Empress 9-valve de luxe AM/ 
FM with two speakers 26 gns. 
Empress 6-valve AM/FM with 
10in. speaker 22 gns. 
Empress 6-valve de luxe AMI 
FM self-powered tuner 22 gns. 
Empress FM Tuner £13/15/- 
Empress 5-valve AM £14/5/- 
Armstrong PB 409 9-valve AM/FM 6-watt push-pull...... 
AF 105 10-valve AM/FM 10-watt push-pull 
DULCI 


H.3 AM/FM 3 wavebands 
H.4 AM/FM 4 wavebands .................. 
H.4.PP AM/FM push-pull 4 waveband 
H.4.T2 AM/FM self-powered tuner ........ 
H.1! AM/FM tuner with pre-amplifier 
FM self-powered tuner 


AUTOCHANGERS TRANSCRIPTORS 
Garrard = 98/4... £19 17 7 Garrard 301 ......... £26 8 3 
” RC 88/4.. £17 18 8 : 
: RC 120/4 £12 17 2 Connoisseur season £28 Il 0 
« RC 121/4. £13 13 10 Goldring-Lenco 56 £23 7 0 
Collaro latest ...... £9 19 6 Collaro 4T200 ...... £19 10 0 
B.S.R. Monarch ... £815 0 | GarrardT.A.Mk.!Il £9 15 8 
FERROGRAPH TAPE RECORDER 3 A.N. ......-.-+++ 79 gns. 


Tape Decks with Pre-Amplifier, absolutely complete ready to 
connect to radio or amplifier: 

Collaro/Magnafon Mk. IV 
MII a csndanéxtsciersavessce 
Brenell Mk. 5 Tape Deck.. 
Truvox Tape Deck 29 gns. 
Motek Tape Deck K.9__... 
Wearite Tape Deck 3C .. 


Send for Ni 
of Hi-Fi equipment. 


LEWIS RADIO 


120 (Dept. W78), 
(Nr. The Cock Tavern) 


Page illusrtated catalogue on our range 
AU available on easy terms. 


Green Lanes Palmers Green, N.13 
Tel.: Bowes Park 1155/6 


POTentiometer LOCKS 


KNOB | PRE-SET 
LOCK | CONTROL LOCK 


| 
The ideal | 
method of | 


TYPE 
locking panel P.K.2 
mounted con- 
trols. Very attrac- 
Positive guard | uve Pi garg? 
against vibra- | 2ce for panel 
tion, ete. | mounting. 
OT iT a 
TYPE 
C.H.2 
These un- 
its are de- 
signed to 
lock the 
spindles of 
pre-set 
5 porentio- 
ie meters or 
trimmers 


This development ot our popular 
p.e-set control iock is finished in 
black plastic and embodies control 
knob and instantaneous finger-tip 
locking knob. Send for List No. 
A.6. 


Prices reduced! 


Have you had a copy of our re- 
vised Knob Lock price list? 


without rota- 
tional or 
lateral dis- 
placement of 
shaft. Will 
accept wide 
range of panel 
thicknesses. 
Send for leaf- 
fet Al. 


ARDEN Engineering Co. 


REDDICAP TRADING ESTATE, SUTTON COLDFIELD 


Phone: SUT 3088 & 5666 


AUG 
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Variable Transistorised Regulated 
Power Supply TSV.12 
with Current and Voltage Metering 


@ Fully Transistorised 


oe ®@ Double Zener 
10 gns. reference Diodes 
5 0 
wi @ Output can be Positive 
tg or Negative to Chassis 
| @ No warm-up period- 
instantaneous output 


e028 
13 = : i: ! 
g || et emece 99971978 


. SPECIFICATION :— | 
KS = EE ES TT — 

4 Input Voltage: 200-260 Volts, 40-60 C.P.S. 

Output Voltage: 0.5-12 Volts continuously RANSISTORISED 

iabl 
; psc POWER’ UNITS 
Maximum Current: 1.5 amp. at 12 Volts FOR OTHER 
Output Impedance: <0.06 OHM up to 1 KC/s 


APPLICATIONS 


available on request, 
including : 


Output Variation for 
+10% mains change: 1 part in 1000 


Output Variation 


with Load Current: 50mV no Load to full Load , ; 
@ Transistorised con- 
Ripple: Less than 1mV stant current Power 

P Units 
Transient Recovery 

Time: 50 microseconds Open Chassis Units 
‘ . f lug-i lica- 
Size: 13}in. length x 64in. height lg we vith Wines 
x 8in. depth changeable voltage 


Weight: 12 lbs. refercnce 


a ii i ei ene 


Sessaieineenhilisadansiiiensigiamtiiinenaia 


Manufactured by 


FARNELL Instruments LTD. 


Co. WETHERBY INDUSTRIAL ESTATE, YORK ROAD, WETHERBY, YORKSHIRE 
. Telephone: Wetherby 23544 


LDFIELD 
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@®eeeeee?e2se °e 
é Our comprehensive range of models include 
Vortexion W.V.A. £93. 13. 0 
s 
Vortexion W.V.B. £110. 3. 0 
Brenell Mk. 4 53 gns. 
@ Elon 62 gns. : 
Ferrograph 3 A/N 79 gns. 
@ Grundig TK5 53 gns. inc. mic. 
g g 
Grundig TK8 72 gns. ex. mic. 
Grundig TK830/3D 100 gns. ex. mic. 
©@ Elizabethan Essex 65 gns. 164 CHARING CROSS ROAD, W.C.2 
* A Sy . 4 — Telephones : TEMPLE BAR 7587. COVENT GARDEN 1703 
Philips AG 8109 39 ene. Cables : MODCHAREX, LONDON 
@ Philips AG 8108 62 gns. 
* * * 
e Tapes E.M.I. and BIB Heth 
@ LP and Standard splicers We stock all the leading makes of amplifiers, 
an tandar ® . ® * * 
aia Jointing fluid and control units, transcription units, pickups, 
e ones leader tape for loudspeakers and FM Tuner units. 
Scotch Boy editing in all 
€ Ferrograph colours We are approved Grundig dis- 
Mastertape Wearite tributors and service agents. a 
@ Philips Defluxers reo - 
1 
B.A.S.F. CONTINUOUS DEMONSTRATIONS. | addressed enve || 0c, 
| lope for ow | com 
y/ complete list of incl 
- 0 érd Comp é eo ape Cor (ol he CrVice Tapes, Accessories | dep 
— prices. = 
Se a TW 
PROMPT ATTENTION GIVEN TO POST ORDERS - EXPORT ENQUIRIES INVITED AND WELCOMED 
REI 


@®eeeesoeescedoeoeeseegeeegee#7eegeee @ ee @ & 


TRANSFORMERS | | WAFER SWITCHES TO SPECIFICATION || J 


for every requirement As we specialise only in the manufacture of small 


quantities of wafer switches (to individual specification) 
we guarantee competitive prices and fast delivery, 


Electronics 
: ; SWITCHES TO PUBLISHED DESIGNS (FROM STOCK) 
Transmitters 
= Radar G.E.C, 912-PLUS Mullard Tape Amplifiers 
S1 (14061/B1) Amplifier ‘‘A” 
Test a iwosxeny"® pair | ss/s67/A 
equipment sereeric } 32/6 the set : 
: $4 (SS/556/1) ... 1/6 01 
M.V. discharge Amplifier “B” 
tubes S5 (SS/556/2) ... 10/6 | SS/567/A . = 166 IE Mi 
R.F heating G.E.C. 88-50 Pre-Amplifier of 
L.V. heating Input Selector eee poi we (12) Ad, 
Range 1 volt—35 K.V. 1 M/A.—1,000 amps Write for Price List and Design Chart. 
STANDARD OR TROPICAL FINISH Ato 
We are on Admiralty and Ministry SPECIALIST SWITCHES Aut 
of Supply lists and A.I.D approved 2 Radese ewe - Seeeen Ohaes 


London W2 - AMBassador 2308 


Enquiries to: 


Suppliers to the leading electronics, aeronautical .nd 


STEWA RT TRANSFORMERS Ltd. automobile companies and to research institutions, the l N 
75 KILBURN LANE, LONDON, W.10 * LADbroke 2296/7 | G.P.0. and Universities. BR 
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foremost for Quality, 
Performance and 
Reliability— 


PIW Dia. 23” 
20 Watt Max, 
Range 
1-500,000 ohms. 
Data Sheet No.5 


5 Watt Max. 
Range 
103 1-100,000 ohms. 

Data Sheet No.2 


5 Watt roy 


Fie a: Range 
1-100,000 aa. 
Data Sheet No.8 


}y 
TS Dia. 3,” 
2 Watt Max. 

nerves aeeeRs Range 
5-50,000 ohms. 


oe ee om, Data Sheet No.7 
| The name “ Reliance,” aptly chosen more than thirty years ago, 


stamped, ! is recognised for potentiometers of consistent accuracy, with a 
ed enve- | record of long-life reliability. The standard range—the most 
for our || comprehensive available—covers from 1 to 500,000 ohms and MW dia. 33” 
te list of includes linear, log, semi-log and non-inductive types, and, | Watt Max. 
Accessories depending on characteristics, ratings up to 20 watts. Range 
a GANGED MODELS available of TT, TW, PIW and TS on 5-50,000 ohms. 
= | common spindle. Fully tropical and concentric spindles type Data Sheet No.1 
aaeneiagy TW only. 
ELCOMED 
w UANCE MANUFACTURING Co. (SOUTHWARK) Ltd., SUTHERLAND Rd. HIGHAM HILL, WALTHAMSTOW, LONDON, E.17 
“a & # Telephone No. (and Cables) LARkswood 3245 
TE SE 
ATION E: Tr - s- Specialists in the preparation of 
ll TECHNICAL HANDBOOKS 
of small 
cification) 


delivery. 


BMNLLLCTRONIC TECHNICAL SERVICES, 
2 


uum ELEPHONE - RAVENSBOURNE 8951- 


6 the set 
Contractors to 


16/6 || Ministry 


of Supply ETS DATA SHEETS 
ml Diseases for Joint Service Approved 
vert. Electronic Components 


Atomic Energy 


HES Authority 


spon EMERGENCY 

fhe Drawing Office Services 
utical -™ |! | NEWMAN ROAD 

___-| BROMLEY KENT 
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Model 94A Model 32A 


T.V. WAVEFORM AND Ory PORTABLE OSCILLOSCOPE 
ALIGNMENT GENERATOR For Radio, T.V. and general laboratory use 


4 JOBS — 1 INSTRUMENT Tube: 4in. electrostatic deflection. EHT 1,200 V. High brilliance trace, 


This is a combined signal “y** Amplifier: Sensitivity 12.5 V. R.M.S. per inch. Input resis. 


ae —— c T. ee cade an tance 5 megohms (approx). Push-pull output, sensitivity 80 mV. 
and fault finding in all per inch, frequency response 10 c/s to over 6 Mc/s. Input im- 
kinds of T.V. receivers pedance 1 megohm. Maximum input 25 V. peak. 

(405, 525 or 625 line sys- 
tems). Four basic instru- ahaha 
— are incorporated: X” Amplifier: Push-pull output 


(1) T.V. Waveform Gen- sensitivity 0.45 V. R.M.S. per 


erator; (2) A.M. Signal inch : . Frequency range 
Generator; (3) F.M. Sig- aig Pog ; 4 ¥y 
nal Generator; (4) T.V. 5 c/s to c/s. 
Sweep Oscillator. All in- 
struments cover frequen- Time Base: 2 c/s to 100 Ke/s in 5 
: — from 4 ~ #20 pa ranges free running or recurrent 
T.V. Waveform Generator: Modulation: All with fully interlacing A ST ET 
and synchronizing pulses, 8 different patterns and sound 1.5 to eo ee ee 
4.5 Mc/s definition bars. Accuracy +1 per cent. tion characteristics, switchable 
A.M. Signal Generator: Accuracy +1 per cent. Output 30 m.V. internal/external. External syn- 
F.M. Signal Generator: Accuracy +3 per cent. Deviation con- chronization impedance 1 meg- 
tinuously variable to 200 Ke/s. ohm 20 p.f. Flyback suppression. 


T.V. Sweep Oscillator: Frequency deviation 7 Mc/s. 


Sweep wast € 75 0 O. PRICE £70 . 0 . 0 


PROMPT DELIVERY PROMPT DELIVERY 
Carriage and packing paid in U K. Carriage and packing paid in U.K. 


ALL TAYLOR INSTRUMENTS are available on 7 days FREE TRIAL 
Credit Sale Terms available 
WRITE NOW FOR FULL INFORMATION 


TAYLOR ELECTRICAL INSTRUMENTS LTD 


MONTROSE AVENUE, SLOUGH, BUCKS 
Telephone : SLOUGH 21381 


P.0. Type 3000 


The most versatile relay 
available today. 
Coils up to 120,0000 
Spring Set Insulation up 
to 5KV 


| Tie oo 2 ol a Ge ieee ee oe ce Ae ee cc kc 


LIMITED 


STEREOPHONIC HEADS 


We have pleasure in announcing another 
BRADMATIC high class product-the type 
ST-RP Stereophonic Magnetic Head for 
Recording or Reproducing stereophonic 
magnetic tapes. 


This unit is complete in its own screen can 


and is available with or without a fixing 
stem. 


Are you aware of the variety ; 
RETAIL PRICE: Site Egat eras 
- assemble? Your problem may ching Relays 


not be as bad as it seems if you egnees a 
¢ take advantage of our wide spetthents if re ired 
e e experience in the unlimited Sa ns 


uses of this adaptable product 


(Without fixing stem) @ Quotation by return C2 “ lt Dk. 2 
@ Prototypes within 48 hours OnS% 


ENQUIRIES INVITED — TRADE OR PRIVATE 


a @ Good delivery guaranteed Soexcaksts / 
BRADMATIC LIMITED] fue A Davis (Rela ys) Lid 


Station Rd., Witton Lane, Aston, Birmingham, 6 


Telephone: East 2881-2, Telegrams: Bradmatic Birmingham. 


(DEPT'W) TUDOR PLACE, LONDON, w.! 
TELEPHONES: MUSEUM 7960 LANGHAM 482)! 
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cabinet racks & 
instrument cases 


EARLY DELIVERY — HIGHEST QUALITY MATERIALS 
ANY SPECIFIED COLOUR — COMPETITIVE PRICES 


CABINET RACKS 
Dynatron standard range Cabinet Racks are used extensively on 
Government contracts and comply to Post Office specifications for 
19in. panels. They are robustly constructed of the best quality 
bonderised steel and outstanding features include ample ventilation, 
runner shelf brackets, cable entry facilities, bonded posts and mains 
input junction box together with earthing bus bar and cable clamps. 
Two versions are available, the ‘A’ type as illustrated and the highly 
flexible ‘B’ type racks, which can be supplied with or without doors, 
as single units or joined together to make bays of two, three or more 
units. 


INSTRUMENT CASES 

Dynatron Instrument Cases are available in two 
sizes, for 8fin. and 10}in. x 19in. standard G.P.O. 
panels. Robustly constructed of the finest quality 
steel, they are designed for long life. 


Write or phone for full details: 


NUCLEONIC 
& 


DYNATRON Bz 


DYNATRON RADIO LIMITED, Maidenhead, Berks. Telephone: Maidenhead 2161 


for MEASURING INSTRUMENTS: 


IMMEDIATE DELIVERY 


Most Basic Ranges available ex-stock for 
immediate despatch. Special ranges— 
delivery 7/14 days. 

Round, Square or Rectangular patterns 
available, also full range of Industrial Switch- 
MOVING # board Instruments. Portable and Laboratory 
cor ¥ Instruments. 

We can supply Meters with Non-Standard 
Ranges in Current, Volts or Ohms. To B.S. 


MOVING § 89. Industrial or Precision Grade accuracy, 
IRON 


We are the largest stockists of Elec- 
° trical Measuring Instruments in the Weston Model $157 
Country Rectangular Flush 5” x 4” approx. 
THERMO - P. ; 
COUPLE * Clients are invited to inspect the display of Stockists of Meters by 
instruments at our New Offices and Show- Weston, Turner, Baldwin, 


” a rooms. E.A.C., Weir and other 
he; ; leading manufacturers. 
ELECTROSTATIC Mas May we quote for your requirements? 


e ee Seis a5 5 4 om te te ix o:D5-4552 
DS acid cia la. as a 3 See TPO? feet 


Electronic Equipment and Test 
Apparatus manufactured to 
customer’s design or specification 
Contractors to Vu ers ‘aG f Ovi ICS. 
G.P.O. and other Govt. Depts. 


/ 103,HAMPSTEAD RD., EUSTON,N.W.!. Tel. EUSton 1639 


WIRELESS WoRrLD 


‘Arcolectric 
Signal Lamps 


S.L.135 S.L.130 


For M.E.S. bulbs 


CENTRAL AVENUE, WEST MOLESEY, SURREY. Tel. 


For M.B.C. (M.C.C.) bulbs 


AuGusT, 1958 


S.L.130 A high quality fitting for M.B.C. bulbs. 
S.L.135 A new adjustable M.E.S. signal lamp. 
S.L.160 

aps 


New miniature neon signal lamps 
for 80-600 volts. Fixing 4” hole. 


Samples of above to manufacturers for design purposes 
AT ONCE— WITHOUT CHARGE—on request. 


Many other signal fittings —M.E.S., B.C., S.B.C., etc. 


Write for Catalogue No. [31 


ARCOLECTRIC 


SWititTtTcHeES:- tTo 


: MOLESEY 4336 


ASK ARTHURS FIRST 


LARGE STOCKS OF VALVES and C.R.T.s. METERS, 
Avo, Advance, Taylor and Cossor Oscilloscopes in 
stock. AMPLIFIERS, Leak, Trix and Quad. GRAM 
UNITS, Garrard and Collaro. Collaro TRANSCRIP- 
TION UNIT 2010PX. 

LOUDSPEAKERS, Goodmans, Wharfedale, WB Tannoy 
and leading makes. PICK-UPS and STYLI of most 
makes. TAPE RECORDERS, Grundig, Philips, Truvox, 
Playtime and Ferrograph. 


LATEST VALVE MANUALS 


Mullard, 10/6; Osram and Brimar No. 6, 5/- each; 
Osram Part 2, 10/-. 
Postage 9d. each extra. 
PARTICULARS ON REQUEST 
Terms C.0.D. OR CASH with order. 
EST. 
1919 
y, LTD. 
props: ARTHUR a 
GRAY HOUSE 125 TOTTENHAM COURT ROAD, LONDON, W.1 


EUSton 5802/3 Cables : TELEGRAY, LONDON 


LT 


| P53C BIASSED TO EITHER SIDE 


The Manning- “Carr P.53 P. 536 


MINIATURE 
POLARISED RELAY 


In dust-proof heavy gauge anodised 
aluminium can mounted on B9A 
base for plugging in. 

(P53 original open non-plugging 
version still available.) 


P57C/CS CENTRE STABLE 
ALL TYPES FITTED WITH 
PLATINUM CONTACTS WHERE SPECIFIED 


Data a sensitivity of 25 milli-watts 
and capable of handling mains voltage on 
the contacts with alternating currents up 
to 0.25 amps. Being polarised they have 
the advantage that the armature contact 
on P53 and P53C models can be biassed to 
lock in either direction by suitable 
adjustment of the contact screws which 
provides a useful facility where pulse 
operation is required. Speed of operat- 
ion is high and the Relay will follow 
frequencies appreciably higher than 
50 c.p.s. Resistance up to 7,000 ohms 
which is acceptable for Anode circuits. 
Alternatives to specification if required. 
Sole Concessionnaires. 


POST OFFICE 
TYPES 
3,000 & 600 RELAYS 
TO SPECIFICATION 
Tropicalising, impregnating 


and Services jungle finish if 
required. Delivery 3-4 weeks. 


Manufacturers to H.M. Govt. Depts. and leading Contractors 


L. E. SIMMONDS LTD. 


HARROW. MIDOX. 
Grams . SIMRELAY HARR 


BYRON ROAD, 
Jeli: Harrow 7797/9 
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AUTOMATIC COIL WINDING MACHINE TYPE A1/1 (25/50 S.W.G.). TYPE Al/X (19/46 8.W.G.) 


THE MOST OUTSTANDING MACHINE ON THE MARKET! 

Dustproof construction—up to four coils can be wound simultaneously—micrometer 
traverse setting—easily adjusted wire gauge setting—cadmium and chromium plated 
steel parts—Wire Tensioning Stand of novel design holds two reels. Machines to 
stop automatically at a required number of turns, can now be supplied to order. 

We will be pleased to send you an illustrated leaflet giving a full technical specification on request. 


Kolecrric [rp 73 UXBRIDGE ROAD, EALING, LONDON, W.5  EALing 8322 


Sms, GSS MGMG@—_—Cd a 
SSS 


FLEXIBLE 
REMOTE CONTROL 
OUTFITS 


offering facilities for making prototype flexible remote 
controls as required, without flexible casing. 

The Remote Control Flexible Shafts in these Outfits cover 
the range of torque loadings required for volume controls, 
wave change switches and condensers used in electronic, 
radio and television equipment. 

No. 130 (.130 in. dia.) for controls up to 4 inches long 
No. 150 (.150 in. dia.) for controls up to 6 inches long 


Longer controls with flexible casing made to order. 


Detailed Parts and Price List available upon 
request to Dept. W. 


or ca 


~~ = oy 
<3 CON Li 


co. OF GREAT BRITAIN LTD. 


INDUSTRIAL DIVISION 


BRITANNIA WORKS, 25-31, ST. PANCRAS WAY, N.W.I. 


Telephone : EUSton 5393 
R.C.4. 
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MINIATURE 
POTENTIOMETERS 
AND ELECTRONIC 

COMPONENTS 


"Lia 


% ‘ ” , i 

wiordhiaseasont ; H } or" t 
' i ? 4 

' 

' 


Omponents wi ith the big technical background 


% ROTHALIG 


pe ene cee atprstnennestiiin 
Sole Manufacturers and Exporters: z= 
ARDENTE ACOUSTIC LABORATORIES LTD. 


x 
8-12 MINERVA ROAD, NORTH ACTON, LONDON, NWIO Telephone: ELGar 3923 | 
3 


Suppliers of components and hearing aids to the Government and manufacturers all over the world. MoM 
NOW! 
h f i A 
The sign of quality in BRAND 
g q y NEW 12 
TAPE RECORDERS a 
% over 
: Magnetic 
Prices start at 46 gns. and, feature for fea- BAY 
‘ REL 
ture, all are of the finest value attainable. 
SS ST SES 
The Gaiety 46 gns. Sngrenems vanes 
s f P.O. 3, Type 
The Classic 54 gns. Relays. 
The Continental 56 gns. = So | 
Elon De Luxe 65 gns. COILS: Up to 100,00002. 
P.O. 600 and High-Speea 
Porchester Console 70 gns. Type Relays. Built to 
.+.also The Adaptatape 40 gns. Pp oe ee 
ease On -./ LARGE 
High Fidelity at low cost awaits you at fj) rT - -/ STOCKS 
OF 
rae wouse or SONOMAG a 
KEYSWITCH CO. | 
. Mi ’s R kwell, London, S.W.9. BRI. 5441/3 
at nas: Sank, eee Seen , 2. lrongate Wharf Rd., Praed St., 
Sole wholesale distributors 
J. E. DALLAS & SONS LTD., padi ball and Sa alla and H.M. Crown Agents | 
Dailas Building, Clifton Street, €.C.2. BiShopsgate 9981 A 
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NE IED 87G ~ BOA 
Wi ue 7 % LOW LOSS—GRADE 1. 


ly 1 ) * FULLY TROPICALISED—CLASS H 1. 


Cenc * SILVER PLATED PHOSPHOR-BRONZE CONTACTS. 
P.T.F.C.E. MOULDINGS HAVE SIMILAR PROPERTIES 
ie TO P.T.F.E. BUT THEY ARE LESS COSTLY TO PRODUCE. 
FULL INTER-SERVICE TYPE APPROVAL TO Z.560092 - Z.560094 - 2.560095 - Z..560134 

Send for full technical details to:— 
MoMURDO INSTRUMENT CO. LTD., VICTORIA WORKS, ASHTEAD, SURREY. Telephone: ASHTEAD 3401 


} MVH. 14. 


... each is reproduced perfectly in its own 
distinctive timbre by the BTH KI10A 
Speaker. This is a unit designed to ex- 
ploit to the full the capabilities of a modern 
‘Hi-fi’ equipment. 

Built to an exacting specification, the 
equipment comprises an 18-inch cone for 
low frequencies, with a co-axial pressure- 


Matching Impedance 15 ohms 
Cross-over Frequency 1700 c.p.s. 
Total Weight (including filter) 38 Ib. 
List price £45, 


ARGE type unit and horn for high frequencies, 
OCKS and is complete with cross-over network. 
. DESIGNS OF TWO SUITABLE CABINETS ARE SUPPLIED FREE WITH THE SPEAKER 


Write for leaflet G12094 for full technical information 


y BTH SOUND EQUIPMENT LTD. 


ae REYNOLDS HOUSE, 5, GT. NEWPORT STREET, LONDON, W.C.2 - 
A5208 an A.E.I. Company 
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D.C.R. 15 D 


One of the earliest of the D.C.R. range, 
this cabinet, designed originally for the 
Tannoy 15in. dual speaker, was the first 
to bring fame to the corner reflector 
method. Known then as the D.C.R. 60 
its impact on_the listening world was 
considerable. For the first time listeners 
were able to hear a tweeter responding 
almost up to the top of human hearing, 
sounding perfectly natural, without 
“sting” and without “ pin * cl 
indeed without localisation at all 

In these days, when large claims are 
made for effects obtainable from twin- 
channel (“‘ stereo”) tapes and discs, it is 
interesting to look back and see just what 


a big step that was, and what a happy one 
as well. 

We may note that the D.C.R. speakers 
have a special suitability for twin-channel 
work, especially if mounted on castors 
Corner or wall reflection meets the need 
for dispersal of the high-note beam; but 
more important is the flexibility and 
adaptability which they offer. The speak- 
ers can be oriented as well as moved from 
point to point, thus giving the widest 
choice in width of separation of the two 
apparent sound sources, and also control 
of the definition or diffusion of these 
sources. Experience is beginning to show 
that such adjustments are necessary not 
merely to meet the acoustic requirements 
of any particular room but the acoustics 
of any individual twin-channel record. 

The most remarkable thing to be ob- 
served is the extent to which a single 
D.C.R. speaker anticipates the benefits 
conferred by twin-channel listening with- 
out getting involved in its attendant 
difficulties and false effects. All the 


‘ airiness ” cof the music is , there, that 
ability to “‘come unstuck” from the 
speaker. Apparent width is there too, 


about as much as is got from two twin- 
channel speakers “playing safe” by 
keeping fairly close together, but there is 
no trouble with the common fault of 
splitting or spreading a solo instrument. 

The illusion of depth or perspective is 
often better done on the single D.C.R. 
speaker, partly because one can buy one 
very good speaker for the price of two 
indifferent ones. 

The step which six years ago brought 
listeners more than half the possible 
benefits of twin-channel listening without 
any of its snags must indeed be called a 
happy one. 


HANDMADE GRAMOPHONES LTD. 
6 Newman Street, W.1. 
MUSeum 9971 
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FREQUENCY METERS 


SIZES: 24” to 8” 


UP TO 5000 CYCLES 


PROMPT DELIVERY 


also the new SYNCHROSCOPE and Phase 
SEQUENCE METER both up to 5Kc. 


and full range of Switchboard instruments 
Ask for illustrated Catalogue 


THE ELECTRICAL INSTRUMENT 
(Hillington) LTD. 
HILLINGTON GLASGOW 


London stockists, H. A. Patterson & Ptnrs., Ltd., 
Oxford House, 23 West Wycombe Rd., High Wycombe. 
Telephone: High Wycombe 2769 


MINIATURE COILS 
FOR TRANSISTOR RADIO CIRCUITS 


These are the smallest screened coils 
available on the British market or the 
Continent. 


DIMENSIONS:— 
Height (Excluding Lugs) .. 5/8in. 
Diameter (Top) ........-. 9/16in. 
Diameter (Base) ....... . 5/8in 


*Latest high-efficiency ferrite 
pot cores and litz windings. 

*High Q for maximum gain 
and selectivity. 


* Coupling ratios carefully de- 
signed to match latest R.F. 


transistors. I.F.—460/470 
Ke/s. 

*%Low-loss moulded nylon 
formers. 


THREE TYPES AVAILABLE:— 

List 

735 Oscillator Coil List Price 

736 lstor 2nd I.F.trans- 11/3 each 
former. postage 


737 3rd I.F. transformer 6d. extra. 
Connection diagram supplied. 
DELIVERY: Ex Stock. 


C.W.O., or C.O.D. 


Trade, Manu- 
facturers, and | 
Export enquiries 


(1/6d. extra). cect 


Orders and enquirics direct to the manufacturers :— 


CHANNEL ELECTRONIC INDUSTRIES LTD 


COMPONENTS DIVISION 


DUNSTAN ROAD BURNHAM-ON-SEA SOMERSET. Phone 3ié/ 


AU 
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IES LTD 


Phone 3167 
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Train for a Wonderful future 


in RADIO & 


TELEVISION... 


Radio and Television techniques are continually 
advancing and their applications ever increasing. 
These fields offer to the trained technician a career 
with an assured and remunerative future. 
Here is your opportunity to enter for :— 


ASS Full-time day course in 


the Principles and Practice of Radio and Television. 
Designed for the training of Radio and Television 
Servicing Engineers and others similarly engaged in 
the Electronics Industry. Next course commences 
September 9th 1958; others in January and 
May 1959. 
The E.M.I. College of Electronics. Dept. 127, 
10, Pembridge Square, London, W.2. 
Telephone: Bayswater 5131/2. 


The College is part of the E.M.I. Group . 
foremost electronic engineers . 


. . Britain's 
. . Pioneers of the world’s 


first public television service. 


THE E.M.I. 


COLLEGE 
OF ELECTRONICS 


1A62 


=_ ee 
Radiospares components are 


delivered absolutely “by return” 


——— 
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Sowre comings 


close to 


perfection... 


A close view of an Amphenol SUBminax Con- 
nector reveals only superficially the perfection of 
design and engineering that follows naturally 
from more than 25 years’ experience. A deep 
store of understanding of the problems and needs 
of this field is behind the brilliant techniques 
now producing the thirty different types of 
SUBminax R.F. Connectors currently available, 
in both 50-ohm and 75-ohm impedances, with 
* push-on ” or “‘ screw-on ” mating. 


Designed for use with subminiature cables such 
as RG196/V, RG174/V or RG188/V, these 
miracles of compact engineering feature full-size 
electrical characteristics compressed into space- 
saving, weight-saving form. 


Amphenol “ AN,” “ Miniature AN,” “ Blue 
Ribbon” and “ Micro-Ribbon ” Connectors 
in a wide range of types and sizes are also available 
from stock. 


Write now for details 
of these and other 
Connectors from the 
vast Amphenol range, 
covering literally 
thousands of applica- 
tions. 


SUBMinax miniaturised 
R.F. CONNECTOR S 


AMPHENOL (Great Britain) LTD., 


Victoria Road, Burgess Hill, Sussex 
Burgess Hill 85616 

AMPHENOL ELECTRONICS CORPORATION, CHICAGO, U.S.A, 
AMPHENOL CANADA LIMITED, TORONTO 9, ONTARIO, 


84 WIRELESS WORLD AUGUST, 1958 


Make the most of your slower speeds with 


THE HIGH TOP RESPONSE OF 
—-Mastertape 


The superb quality of Mastertape ensures a high 

; and extended ‘top response’. High top response means that 
Mastertape can record at lower speeds with maximum possible 

brilliance—in fact more for your money with Mastertape, for 

both quality and longer playing time. 

Praised by experts and connoisseurs of good recording. 


Attractive, ideal tape storage. 
Stoutly beund book containers in red: 
black and gold, with transfer num- 
erals holdings 2 74” reels of tape. 
Price 7/6d. Book rack to hold six 
books—!7/6. Set six books and 
rack 62/6d. 


Mastertape 


MAGNETIC RECORDING TAPE BY 


M.S.S. RECORDING CO. LTD., COLNBROOK, BUCKS, ENGLAND. 
Telephone: COLNBROOK 2431 (8 lines) 


SHOWROOM & STUDIO 21, BLOOMSBURY STREET, LONDON, W.C.1. Telephone: MUSEUM 1600 


TRANSFORMERS EVERYTHING re AMATEUR 


COILS LARGE oR SMALL QUANTITIES 


CHOKES rrave Enquiries WELCOMED 
SPECIALISTS IN | 
FINE WIRE WINDINGS | 


MINIATURE TRANSFORMERS, PICK-UP, eat Ana 
CLOCK AND INSTRUMENT COILS, ETC. | - 69 0. 0 ( viuss0 
VACUUM IMPREGNATION TO APPROVED STANDARDS | 8.0 Ss 


l/- BRINGS THE MOST e@ £TAAR GALAXY 
E L 7 C T b 0 oa WwW | a D S L T D COMPREHENSIVE LISTyet compiled 4-speed Autochanger in sealed carton but 
s of equipment—components, mat- without guarantee. 


Convert to a modern radio- 
gram and save money 


@ COLLARO “CONQUEST” 
Latest 4-speed Autochanger with “ Studio” 
P.U. In maker’s sealed carton 


9.0.0 ( ™m2° 


postage 
@ BS.R. “MONARCH” 
Latest 4- vie Autochanger in sealed carton, 


CONTRACTORS TO G.P.O., M.O.S., L.E.B., ETC. <n. gan op jorneroreg a gy ete., £4 2 0 a 0 oo 
123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 155, SWAN ARCADE, 
LIVINGSTONE 2261 EST. 1933 RADIO HAM SHACK LTD., BRADFORD I, YORKS 


es THE W. RIDING MAIL ORDER SPECIALISTS ————! 


TELEVISION AERIAL COMPONENTS 7) | 
DESIGNED FOR CONSTRUCTING BAND | & BAND III T.V. AERIALS | 
ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS | — 


Selecting at random from our new multi-page catalogue : t 
, % Mast Coupling units for 2” Masts ¢ 
% Band Ill Folded Dipoles (As illustrated) c Insulators, both Rubber and Plastic 
% Reflector and director rod holders (As illustrated) 
% Masthead Fittings for 2”, 1”, 14” % Alloy Tubing for Elements, Cross 
and 2” Masts boom and masting 
Send I/- P.O. for the revised, fully illustrated catalogue to: 


FRINGEVISION LTD., Marlborough, Wilts. Phone 6578 | \ 
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SYMBOLS OF SOME IMPORTANCE .... TO ENGINEERS ENGAGED IN ELECTRONICS, RADIO & AUTOMATION 


is with 


E OF 
pe 


NEW <> @ PORTABLE 


~)] TRANSISTOR TESTERS 


\. Transistor-Tester 


POWER TYPE. Simple controls provide speedy testing of Power Transistors 
with a Collector dissipation of |W-I5W. 


@ Measurement at grounded Emitter configuration, of Collector leakage 
current and current gain at two pre-set Base currents. 


a high @ Current gain 0-100 and 0-200. 

ans that Leakage current 0-20 mA. 

possible @ Provision is made for testing of all types of Power Transistors, Germanium 

pe, for or Silicon, P.N.P. or N.P.N. 

= @ Built-in A.C. operated Power Supply. MODEL 352 f4 B 

STANDARD TYPE. For junction transistors up to 100mW dissipation. 

Similar in appearance and controls to Power Type, with built-in 4.5V 

_— battery and provision for additional external Collector voltage when 

iners in red: required. 

mat tan MODEL 351 

io hold six | ye STOCK DELIVERY 19.6Ns. *& FULLY GUARANTEED 


Leaflets on request from sole concessionaires for the United Kingdom :— 


AVELEY ELECTRIC LTD. 


AYRON ROAD, AVELEY INDUSTRIAL ESTATE, 
AVERY FSB" SOUTH OCKENDON, ESSEX Telephone: SOUTH OCKENDON 2021/3 


orreRg new sre: 


& 

|| ums? 
: oing s ; A On 
Studio” 
us 3/6 NN 
ostage ) Cc 

y : one sig aa) - N 
nd carton Hiv AC. wire-ended subminiature cold —_ VU 
us 3/6 ) cathode tubes (including these three triodes) rs) x U 
— are ideal for calculating, switching and con- x x 
a trolling circuits where reliability, stability and oo 
a - low cost are essential. These tubes will - 
7 provide the answer to your problems because 

s 
oe you can count on 
Hivac cold cathode tubes 
‘| TTT ] 
Our Technical ‘Service Department will be 
pleased to supply further information and Outlines are actual size 


? 
| assist in any problems arising from the 
use of Hivac tubes. 


RATINGS (nominal) XCI3 XC18) XC22 


i asieipinsincsigaanactiniahepeocnas 


He ey A member of the Anode strike volts (min) 200 210 210 
Hivag i fl ite a Automatic Telephone Anode maintain volts 70 73 70 
SA} & Electric Group aes re 


Trigger strike volts 75 68 
STONEFIELD WAY - SOUTH RUISLIP - MIDDX, Trigger maintain volts 55 55 55 


Telephone: Ruislip 3366 Cables: Hivac, Ruislip en ona ah i C2. 
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Outstanding annual survey 
of the world’s commercial 


OUT 25 JULY 


WORLD 


AUGUST, 1958 


SPECIAL 


aircraft 


Out 25 July, this magnificent FLIGHT special issue is brimful of 
up-to-date information on all significant commercial aircraft—from 
every nation, including Russia. 
graphs and cutaway drawings—many published for the first time. 
Don’t miss your copy—order from your newsagent today! 


Profusely illustrated with photo- 


FROM ALL NEWSAGENTS ° _Is.é6d. 


commercial aircraft of the world 


Precision 


WAVEMETER 


CAVITY TUNED 


110-230 v. A.C. Com- 
plete with mains power 
lead, aerial assembly 

New in transit case. 
Size: D. 9in., W. 73in., 
L. 83in. 440 Mc/s— 
466 Mc/s. 


£2.15.0 


P, & P, 5/- 
Re Usama 
Die Piatt ee 
LOUDSPEAKERS 
din. Speaker with Transformer in good © £9.0.0 P. & P. 5/- 
condition. 
17in. L. ¥ 17in. W. X 8in. deep cabinet. 


£1.5.0 P. & P. 5/- 


10in. loudspeaker. 


A Strobe Unit complete with 8 valves 


and 2 relays. £1.10.0 P. & P. 5/- 
A. PRESTON & SONS 


186 Sussex Way, London, N.19 Phone: ARChway 5951 


The ‘ VESCO’ 


THREE HI-FI CABINETS — 


These cabinets are 
light oak, 


unit of 


in highly polishe 

and have been designed as a 
three, consisting of one storage 
cabinet with two sliding doors (as illus- 
trated) giving ample room for storage of 
records and tape spools, a speaker cabinet 
with a very pleasing gold silk fret, and an 
amplifier and tape deck cabinet with a 
lift-up lid 4 
The dimensions of each cabinet are Ift. 8in. long x Lit. 3 lit 2in. high. 
Trade Price for the complete unit of three £8, plus 20/- carriage and packing. 

SEND FOR OUR CABINET LIST FOR DETAILS OF THESE AND MANY OTHER TYPES 
uur detailed Wholesale list for Cabinets, Wired Chassis 


Send also for 

F " omy Ge ymplete TVs, Radio Aerials, Converters and Sundry Electrical 
\ ) omponents, e.g., Electrical Shavers, ete. 

V.E.S. WHOLESALE SERVICES LTD. 


Dept. (W.W.) 11, Gunnersbury Lane, Acton, London. W.3. Acorn 5027 


NS 
TESTOSCOPE MAINS 


in. deep x Nett 


For high and low — 
voltage testing. Standard = 
Model : range 100/850 volts A.C. - 
or D.C. Dual Model : range 1/30 and 100/860 
volts A.C. or D.C. 

Write for interesting leaflet 30F 
APPLY FOR 16 PAGE BOOKLET POST FREE 1/-. 
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HI 
FM 


FIDELITY 
RECEPTION.. 


me Brey 


FM/4U , 
Head only- £3.7.6d. 


4’ 6” mast & 


lashings - £4.17.6d. | f | 


FM/4M 
9’ mast & 
“ lashings 


» FM/Y4 LOFT | 
£2.17.6d. 


demands = 
a fine , | 
aerial 


critical users will find their best answer is a 


Audio engineers and other 


Wolsey FM 4 Element Yagi. These are avail- 
able in two types and have been carefully 
engineered to provide optimum signal/noise 
ratio, whilst maintaining the necessary band- 
width. The folded dipole and reflectors offer a 
unidirectional directivity pattern, providing 
high gain combined with mechanical rigidity 


that have made Wolsey Aerials famous. 


PERFORMANCE FIGURES 


Forward Gain 8 dBs - - - 
Bandwidth - - ~ - «~ - 
Front to Back Ratio - - - - - - - - 


- Impedance 70 ohms 
10 mc/s at 3 dB points 
25 dBs 
- 90° at 3 dB points 


WOLSEY ELECTRONICS 
LIMITED 


CRAY AVENUE - ST. MARY CRAY 
ORPINGTON - KENT 


TELEPHONE: ORPINGTON 26661-6 
(Electronics Division, Gas Purification & Chemical Co. Ltd.) 


Acceptance Angle - - - - - 
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FM/4L i 


~ £7.2.6d. ‘i | 
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So easy! 


A simple kit 
brings true 
high-fidelity 


within your 


NO HEADACHES 
with this kit of parts. 
Everything you need to 
build an acoustically 
perfect loudspeaker is 
here ; including the 
famous Grampian 1255/ 
15 speaker unit, grille 
material and working 
diagrams. All parts are 
accurately finished, 
machined and_ drilled, 
only assembly and 
polishing to suit your 


PRICE of complete kit including 


taste remains to be done. 1255/15 Grampian £20 

Ingeniously designed high-fidelity speaker 

for either a corner or flat 

against the wall, the . 

cabinet will enhance Oeferred terms available 

your room —to say jf desired on complete 
i f listen- e ° 

— en kit or speaker and cabinet 


purchased separately. 


The well-known Grampian 1255/15 
high-fidelity speaker unit may be pur- 
chased separately if required. It is a 
12in unit especially designed for use 
with high quality amplifiers. It has 
an exiended frequency coverage of 
from 20 to 15,000 c/s with exceptional 
performance over the useful audio 
range. Price of 1255/15 unit only £9. 


Write for full details of complete cabinet, copy of the 
response curve and information about suitable amplifiers 


today— 


QIAN PUAAINT 


REPRODUCERS LIMITED 
Makers of High-Quality Sound Equipment 


17 HANWORTH TRADING ESTATE, FELTHAM, Middx 


Telephone Feltham 2657/8. Telegrams: Reamp Feltham 
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ELECTRONIC ENGINEERS 


& TRANSFORMER SPECIALISTS 


TRANSFORMERS 
Up to 50 K.V.A. 


F.H.P. MOTORS 
ELECTRONICS 


Your enquiries are invited and 
we shall be pleased to supply you 
with a complete catalogue. 


ANDEC LIMITED 


A.1.D., A.R.B. approved 


BENNET ROAD - READING -: ENGLAND 


Tel. 82401 /2 
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THE WORLD’S GREATEST BOOKSHOP 


t+* FOR BOOKS # * 


FOR ALL YOUR 
Technical Books 


‘That’s what I call quick service—! telephoned Foyles 
at 10 a.m. and the book (although it was out-of-print) 
reached me by the next morning’s post.’ 

—A Customer’s Letter 


119-125 CHARING CROSS ROAD, LONDON, W.C.2. 
Gerrard 5660 (20 lines) $e Open 9-6 (Thurs. 9-7) 
Nearest Station : Tottenham Court Road 


TTT CL LL OLCoO COC CeeChCooo 
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WIRELESS WORLD 


AUGUST, 1958 


Ideal hooks 
for students 


BASIC + MATHEMATICS 
FOR RADIO AND 
ELECTRONICS 3rd. Ed. 


by F. M. Colebrook, B.Sc., 
Dix, ALG, Revised 
and enlarged by J. W. Head, 
M.A.(Cantab.). A complete 
course in fundamental mathe- 
matics including the applica- 
tion of mathematics to radio. 


FOUNDATIONS OF 
WIRELESS 7th. Ed. 


by M. G. Scroggie, B.Sc., 
M.1.E.E. Covers the whole 
basic theory of radio starting 
from the most elementary 
principles and assuming no 
previous knowledge on the 
reader’s part. This new 
edition has been almost en- 
tirely rewritten and a great 
deal of new material added. 


MATHEMATICS 
FOR RADIO AND 
ELECTRONICS 


359pp. Illustrated 
17s.6d. net; by post 18s.6d 


FOUNDATIONS 
OF WIRELESS 


from leading booksellers 
Published for “Wireless World” 
by Iliffe & Sons Ltd. 

Dorset House, Stamford St., London 


388pp. Illustrated 
15s. net; by post 16s.4d. 


P.V.C, 
SLEEVINGS 
INSULATED WIRES 

and FLEXIBLES 


) PLASTICABLE 


HAWLEY LANE 


| FARNBOROUGH, HANTS 
| Phone: FARNBOROUGH, HANTS 85 


F.M. RECEIVER 


a Sensitive Uni 


A completely stable and drift-tree tuner for adding 
to an existing radio or radiogram, or hi-fidelity 
amplifier. Installation is simple and convenient because 
ot the smal! size of the unit and the fact that a tuning 
scale is not required. The special frequency control 
circuit ensures that the switch-tuned stations are 
held precisely. 

Complete Kit £7/5/- (less valves) 


The Osmor “SATELLITE” 


Dept. (WW25) 418 Brighton Road, South Croydon, Surrey 


Tams 


WIRING pir 


T.V. Converter Circuits, 
etc., etc. 


Send 1|-in stamps for the lot! 


T.R.F. Circuits 
Battery Circuits 
Portable Circuits 
S’het Circuits 
Mains Circuits 
Filter Circuits 


Telephone 
Croydon 5148/9 


Au 
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TRANSFORMERS =; 


All for 220/250V Input, Other Supply Voltages as Required 
CONTINUOUS RATING. Short Rating Transformers also available 


pb each. 
OUTPUTS: 

Se IZV. at 40amps. 
6-12-18-24-30 V. at 
12 amps. 

5 V. at 125 amps. 


10 V. at 1,000 amps 
£38. 


10 V. at 500 amps £28. 
3-5-8-10-15-17-21-25 
V. at 100 amps £20. 
60 V. at 100 amps £23 


12 V. at 50 amps. 110/120 V. at 25 
110-120 V. at 4 amps. =e 
55 V. at 12 amps. Vv. at 300 amps 
|. Ed 3.5-8-14-15-16 V. at Zi2/i0/- 
. , 20 amps. 13-13.5-14-15 V. at 60 
6.3 V. at 18 amps or amps £9/12/-. 
B.Sc., 12.6 V. at 9 amps. 
.evised VARIABLE CURRENT TRANS- 
Head FORMERS. infinite Variation of 
Output Current. Amps values apply 
mplete PORTABLE SHROUDED to short-circuit or near short-circuit 
mathe- TRANSFORMERS £8/5/- ea. loads. Designed for Technical 
lica- 6-8-12-18-24-30 V. ac 12 amps. Colleges to demonstrate Elec- 
PP . 24 V. at 30 amps. tric Arc Welding, Stray Flux, 
radio. 110-120 V. at 4 amps. Series-Parallel and High Re- V. at 5,000 amps £55. 


12 v. at 50 amps. 


MANY OTHER STOCK 
TRANSFORMERS. 


RECTIFIER SET 


actance Phenomena. 70 Volts Aj 
Open Circuit. 25 Volts on load. 

Intermittent Rating. 10-100 amps £20. 
25-60 amps £17. 35-200 amps £36. 


4 

2 V. at 10,000 amps £52. 

3.5 V. at 20,000 amps £110. 
2 V. at 30,000 amps €115. 
10 V. at 2,000 amps £58. 


AC 


(Other supply volt- Rectifier Sets with DC Output 


! Control by Tap Switches and 
a ages available) Rheostat. Fitted with Fuses 
e and Ammeter. DC Voltages 
: Rectifier Sets with DC Out- ‘ 
tarting put Control by internal taps ON LOAD are stated: 
lentary and external Rheostats. DC 12/25 V. DC at 12 amps 
ing no Volts ON LOAD are stated. £15 10 0 
h 110/120 V. DC at 8 amps 12/25 V. DC at 20 amps 
yn the £20 0 0 £19 0 0 
$s new 200/250 V. DC at 6 amps 12/15 V. DC at 15 amps 
st en- | 00 £13 10 0 » 

200/250 V. DC at 18 amps 90/115 V. DC at 25 amps TRANSFORMERS WITH 
| great 34 0 0 £40 0 Of SWITCHED TAP CONTROL 
added. 35/38 V. DC at 50 amps 6/12 V. DC at 5 amps Available with one or more 

a poor A. £6 0 & Switches, Ammeters, Fuses etc. 

itte mmeters an olt- ae pe os 
$ Enquiries cre invited for Transformers and Rectifiers. We specialise 
World” meters £2/10/- per Meter. in HEAVY CURRENT Equipment. eal i 
HARMSWORTH, TOWNLE Oo. 

Many other STOCK RECTIFIERS 2 JORDAN STREET, MANCHESTER [5 Central 4281 

London 
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invites you to build 
the amazing new 


MINI-7 


This 7-transistor superhet 
pocket portable, with 2}in. 
speaker, gives guaranteed 
results on its internal ferrite 
rod aerial. 


5,000v. INSULATION TESTERS 


Output voltage 0-5,000v. A.C. or 
D.C. continuously variable from zero. 


Output current 5 milliamp max. for 
D.C. 10 milliamp max. for A.C. 
Voltage indicator meter for both A.C. 
and 


Voltage reading drops to zero and 
Magic Eye closes. 


Voltage indication by Magic Eye. 
Power supply 200-250 A.C. 
Dimensions 18 x 18 x I3in. 
Weight 30Ib. 


Made for flash testing and for the 
measurement of the breakdown vol- 
tage of electrical components and 
insulation. A spring-loaded switch is 
fitted in the test prod which keeps the 
200/250v. supply switched off. 


Original cost £75 .0.0., 
Our price Brand new 


7.10.0 


LIMITED QUANTITY ONLY. 


It can be easily assembled in four stages, and all 
parts are available from our stock. Make one of these amazing little 
sets for your holidays. 


Full constructional details, including wiring diagrams and price list, sent on 
request. Write for your copy tocay—price 1/9 post paid. 


London and Home Counties Distributors for 


PANDA TRANSMITTERS 


The ‘Explorer’ and ‘Cub’ lable for i diate Delivery 


EDDYSTONE 


RECEIVERS— 
prices from £34.16.0 
Immediate delivery (as we go to 
press) of 820, 870, 840A, 750 and 


and 888A. Send 3d. stamp for full 
details and specification. 


HOME RA DIO (MITCHAM) LTD 


Dept. W. 
187 LONDON ROAD, MITCHAM, SURREY. 


UHF. MARCONI WAVEMETERS TF643B 
NEW IN FITTED CASE £10 EACH 


Much Below Maker’s Price 


HARRINGAY SUPPLIES LTD. 


423 Green Lanes, Harringay 
London, N.4. 
Telephone : MOUntview 5241/2. 


THE EDDYSTONE ‘870’ 


ot! 


Tel: MiTcham 3282 


XUM 


TRANSISTORWISE 


“RECO” ONE TRANSISTOR 
POCKET RADIO 


B} Complete kit with ferrite rod vari Q aerial. 3 position 
on/off and wave band switc Personal phone etc. 
Case size |hin, x 4hin. x 4hin. Yours for 30/- an 
2/- p.p. 


“RECO” MIDDY TWO-TRANSISTOR 
POCKET RADIO 

This fine receiver is similar to the Middy-3, but is 
~ \\ less sensitivity control. Amazing performance. 
=<—>\ Covers medium and short wave band or medium 
wae and long waves 3/6 extra. Nothing else to buy. 
5 Complete kit with balanced armature output unit 
é or with ‘“‘Sonotone” miniature dynamic 
earpiece 55/-, p.p. 2/3. 


**RECO ” SPECIAL TRANSISTOR THREE 


This fine receiver has now been greatly im- 
proved with ‘the addition of a handsome looking 
chromium plated telescopic aerial | 14in. closed, 
seg {8in. extende as sensitivity control an 
¢ High ““Q” Frame aerial. Complete kit with 
choice of “*Sonotone” miniature earphone or 
balanced armature output unit which, in areas 
of reasonable signal reception, can be mounted inside case. Case size 
6fin. x 48in. x I4in. with red plastic ornamental unit cover, 77/6. Less 
telescopic aerial and with balanced armature output unit 65/-. p.p. 2/6. 


“RECO” MIDDY THREE TRANSISTOR 
POCKET RADIO 


a) Small in oe, big in performance. Ideal for invalids. 
Take it on holiday. Vest pocket size 4fin. x 3hin. x 
jin. In areas of reasonable signal reception receives 
ey \ local stations on built-in ferrite rod Vari *‘ Q“’ aerial. 
Covers 180 to 500 metres. Complete with three 
Mtransistors and pencell. Price including ** Sonotone " 
miniature nrc with moulded ear insert and 
65/-. P.P. 2/3. Overseas orders. Carr. 10/- extra. 
Sail Reco" kits with ferrite rod aerials can now be 
supplied either for medium and long waves (3/6 extra) or medium and 
short wave band. Case finish for Middy 3, Red/Black or Red/Coral 
Pink. Please state preference. Circuits, Pictorial wiring diagrams, parts 
price list for all the above, 2/6. 


RADIO EXCHANGE CO., DEPT. W.W. 
27A. Harpur Street, BEDFORD. Phone : Bedford 2367 
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Essential to all in the 
electrical industry 


This valuable reference book, compiled by 
ELECTRICAL REVIEW, meets a real need in the 
electrical profession and industry. Containing about 
8,000 entries, it gives particulars of the education, 
careers and general activities of leading men and 
women in the consulting, manufacturing, contract- 
ing, trading and other branches of the electrical 


industry, Government departments, etc. 


27s Gd net by post 29s 3d 


ELECTRICAL 


WHO'S WHO, 1958-59 


from leading booksellers 


Electrical Review Publications Ltd. 
Dorset House, Stamford Street, London, S.E.1 


Send us your enquiries for all types of 


QUARTZ CRYSTALS 
for: 
RADIO FREQUENCY CONTROL 
FILTER PURPOSES 
ULTRASONIC PURPOSES 


METALLIZED TO SUIT REQUIREMENTS. 
ANY SHAPE AND SIZE CUT TO SPECIFICATION. 


PIEZO LIMITED 


26 St. Albans Rd., Watford, Herts. Tel: Watford 7808 


A. C. SOLENOID type SAM 


Increased Performance 
Continuous 14 ozs. at }’ 
Instantaneous to 54 Ibs, 
Same dimensions as Type 
SA. 

Larger and smaller sizes 
available. Greatly increased 
discounts for quantities. 


Also Transformers to 7kVA 
3 Phase. 


R. A. WEBBER LTD. 


18, FOREST ROAD, KINGSWOOD, BRISTOL. Phone: 67-4065 


~ 4 f ° AMPLIFIERS SPEAKERS 
i ° l Quad. Mk. Il and Control Unit ............ £42 0 0 Tannoy Dual Concentric I5in. with X-over £35 12 0 
: RUE GEE. cnchvessondadeccucetocs £18 18 0 Tannoy Dual Concentric I12in. with X-over £29 5 0 
Obtainable RUE SIND OI - casccicnseecsesccnscase £15 15 0 Tannoy Direct Radiator I2in. ..........0000 £14 0 0 
R.D. Amplifiers. Complete from . £17 10 0 Goodmans Axiom 300 —— Ff & 
trom T-S.L. (with cabinet) — ..cccccccscscocee £13 13 0 WUE UENER 3 cnsicccctenserccccenesccnccscsces £419 9 
Tripletone 12 w. Hi-Fi Major £15 18 9 Tweeters and a range of Wharfedale Units stocked. 
Tripletone De Luxe ..........00.45 ——— ze 
Tripletone Junior ra sco wel 6 CABINETS. Goodmans and W.B., etc 
PAPMIPGIE FADD cociiccscsceccncsveccoscnscesvece £32 0 0 
TUNERS VHF/FM PICK-UPS AND STEREO CARTRIDGES 
Quad - Edd R J} ei Apneiene Garrard TPAIO T/O Head Diamond L.P. £15 9 4 
ee ee One 66 (<Connoiseaur, Uaal, Atos, '6: 
TRANSCRIPTION MOTORS Tannoy and Goldring Cartridges. 
£ 8 0 
} tet Awan = Ti) EDDYSTONE Communications Receivers 
Lenco and Collaro Trans DRI ire scscscescosssconsaespsiiarcinctoen £120 0 0 
" Model 750 soe 0 0 
TAPE DECKS. Tandberg Stereo, Truvox, etc Model 840A 0 0 
MICROPHONES. Moving Coil and Crystal. Model 870 0 


EXCELLENT STOCKS OF VALVES AND COMPONENTS ALWAYS AVAILABLE 


XUM 


"5S DS OVDOHA MWA Hs BWA OPOM 2Ce&SCS Ads HYVTVWHAVTZOowm 


, 1958 AuGusT, 1958 WIRELESS WORLD 9] 


‘h 
120 INCHES OF SCALE 
He SAMSON’S SURPLUS STORES LTD. 
a The CRS50 Bridge 
try HEAVY DUTY L.T. TRANSFORMERS. No. 1. Pri. 230 v. covering l0pFd to 
Sec. 50 v. 50 empe., adjustable by voltage segulesor stud owlach 100mFd and | ohm 
on primary. Built in steel case with meter reading 0-100 v. ains : 
switch and O.P. sockets, will stand 100% overload. Supplied e 10 Megohms _ 
brand new £15. Carr. according to distance. ourteen ranges has 
— No 2 Pai. 230 v. Sec. tapped 4 v., 6 v., 10 v., 200 amps. £8/10/-. a total length of 
Carr. ° 
No. 3. Pri. 200-250 v. Sec 50 v. 30 amps. £6/10/-. Carr. 7/6. —_ of Ms 120 
No. 4. Pri. 200-250 v. Sec. tapped 28, 29, 30, 31 volts, 21 amps. inches t oye A en- 
£4/10/-. Carr. 7/6. suring easy and ac- 
d by ADMIRALTY HEAVY DUTY DPCO. 15 amp. knife switches, curate readings. A 
ia metal shrouded, 7/6. P.P. 2/6. leakage test is in- 
in the ADMIRALTY VOLTAGE REGULATORS. 1,000 ohins. corporated for con- 
' 0.59-0.16 amps. rotary stud switch type. 32 contacts, completely 
; about enclosed, with brass control handle. Supplied brand new in maker’s densers. Complete 
cation cartons, 10/6. P.P. 3/6. with valves, instruc- 
‘ EVERSHED AND VIGNOLES BRIDGE MEGGER TEST tions and ready for 
nm and SET. 100 volt, complete with resistance box and instructions. operation from 200/ 
An ideal instrument for technical schools and laboratories, £10/10/-. 250 volt A.C. mains. 
ntract- Carr. 5/-. Brand new. £8/2/6 plus 4/6 carr./ 
* SPECIAL OFFER OF EQUIPMENT WIRE. 100-yard drums. ackin 
>ctrical Rubber 40/0076 stranded copper by famous manufacturers. Brand P &- 
new, 8/6 per drum. P.P. 2/6. SG50 SIGNAL GENERATOR covers 100kc/s to 
Sr nee gl oe ~_. ta A, ae. 80Mc/s in six ranges on fundamentals. A de luxe in- 
Darr. " ommando elephone able, P.V.C., 1, -yar : ; 
drums. Very useful in the home and garden, 8/11. P.P. 3/6. strument in heavy gauge metal case with engraved 
Five drums in maker’s carton, 42/6. Carr. 7/6. perspex scale. Ready for operation from 200/250 volt 
WILLARD 24-VOLT 11 AH. AIRCRAFT BATTERIES. mains. £9 plus 6/- carr./packing. 
Completely enclosed in metal containers. ize 8 <x 7} X Thin. ai 
Supplied new in maker’s cartons with charging instructions, 62/6. pie A pe ang cc oe il roses 
Carr. 5/-. fe) Vv ! . ° " 
re Fe aed 3 Fg ieee, Wood cases. Further details sent by return of post on receipt of stamped 
aman per, yp Precis Cc 12-h wengeangy werner 
- ° ap. at -hour mn P : 
rate, 18.5 A.H. Size 7 x 4} x 3}in., 10/6. P.P. 3/6. TRADE supplied direct. CREDIT TERMS available. 
7 GRAYSHAW INSTRUMENTS 
169-171 EDGWARE ROAD, LONDON, W.2 126 Sandgate High Street, Folkestone, Kent 
g g 
1 Tele. PAD. 7851 and AMB. 5125 Phone: Folkestone 78618 
alienanaineniill 
“ol CONDENSERS > RADIO and TV ENGINEERING 
t a” ARS88 FILTER PACK. 3 x 4 mfd., 500 v. (new), 25/- each. P.P. 2/6. 
- at 4 BLOCK PAPER CONDENSERS 
: ).25 mfd., 2 kv. wkg, 2/6 each. 1 rkg., ach. 1 mfd., 750 v. wkg. 
4 lbs. raat. 200% She: “a ig coe "9 ail, Abbe, ake, SI8 > RADIO and TV SERVICING 
T 2 kv ws 3/6 yeaa hy aoe = v. ory ae ee Rigg? 46 Cae 
5 ype wkg., 4/- each. 3 mfd., 400 v. wkg., m v. A.C, = eac 
- each. 4 mfd., 400 v. wkg., 4/ ifd., 600 i js each. 4 mfd., 
So eee Se ake | Pik: Morgue. eee, ot. | | bm ENGINEERING MATHEMATICS 
6 mfd., 400 v. wkg., 5/6 = h. Pe bin 4° gags ss eg ao 
° mfd., 1,200 v. wkg., 11/6 each. le wkg., /'6 each. mnfd., 3 v. 
r sizes d., 4 kv. wkg., each. 0.5 mfd., rkg., 27/6 h. > +50 mfd., 300 v. 
Bo Ms mie, Wish 03 wit, Phe: | Rvs SO aa > PRODUCTION ENGINEERING 
ntities VARIABLE CONDENSERS, air 3 hd pf., ve pt., poy =| an pf. — 
° spindle, 2/- each. Pre-set types, each. ieuaite anes 25 p! eac 100 p 
) TKVA di- each. > ELECTRONICS - MANAGEMENT 
19 SET AERIAL VARIOMETER MK. II. As new, 25/- each. P.P. 2/-. 
INSULATORS (Pyrex feed through), new, 7/6 each. ‘ » . 
WI) RHEOSTATS (by OHMITE) 25 ohms, 2 2 amps., 17/6 each (new). W/W pots, p> Examination Courses for: Brit. |.R.E., C. & G. Telecom- 
6 ohms watts in., spindle, . . s * . 
R.F. UNITS, type 26B. Brand sch pnt 18/6 each. P.P. 2/6. munications, R.T.E.B. Certificate Society of Engineers, 
67-4065 RECEIVER BC 624C Leger of SCR 522) This well-known receiver covers 100 to Brit. Inst. of Management. 
—— 156 Mic., the “C” is the latest type yet prin cereal yatta a a 
e earl Aa oise limite AVC, squele cuit and extra audio 
The mM gsas! Faint ae 300° volts 70 209% H T 12 waite nya L T. New > PRACTICAL RADIO COURSE. . . 
= and complete with 11 valves, £2/2/6 each with circuit. P.P. 3/6. A course in radio, electronic and electrical theory. 
SLIDING RESISTORS, 26 ohms 6.5 amps. Brand new, 30/- cach. P.P. 2/6. ” : . 
ROTARY CONVERTERS, 24 volt D.C. output, 50 volts A.C., at 200 watts, £3/10/0 You build a T.R.F. and a 5 valve superhet radio receiver, 
each. P.P. 7 : e 
> H ° mnee BC 640B, 100-156 mc/s. Complete unit, £30/0/0. | signal a ne wean — P d 
14 00 AMPLIFIER for BC 640. Complete with valves, £3/1080. P.P. 10/-. | You learn at home in your own time, under expert 
a R. H DRIVER UNIT for BC 640. Complete with valves, £3/10/0. P.P. 10/-. | tuition. Moderate fees include all books. 
MODULATOR UNIT for BC 640. Complete with valves, £4/0/0. P.P. 10/-. | : ‘ 
ocked. POWER UNITS for BC 640, £6/10/0. P.P. 15/- | oe ae TODAY for FREE book on careers in Radio, 
CONTROL UNIT, £1/10/0. P.P. 5/-. | etc. an 
VARIAC PANEL. 0-230 volts at 9 amps, £11/10/0. P.P. 15/-. of 1.6.8 a mm S797 today whe I. =A S. way! 
=S VALVE HOLDERS 1.0., UX., B7G, Ceramic etc., quantities available. _—. 1 
MASTER OSCILLATOR RCA MI-19427-B. This i highly stable so f radio- 
is 9 4 frequency power which may be used hakaiama tie ase - aap enoie'se, ans 1 INTERNATIONAL CORRESPONDENCE SCHOOLS | 
transmitter. As new, less valves, £12/10/0. Dept. 223L, International Buildings, Kingsway, London, W.C.2. | 
SLYDLOK FUSE HOLDERS, 100 amp 25/- each. P.P.2/-. 5 and 15 amp Q/- each. | hen 
P.P. 1/-. DT FR a vicescncasnsrasracinacansascannss <a subeenencued a anseorereneaennbeanes 
ore _ iii ai (Block letters, please) | 
TERMS C.W.O. All d: d - ; ALE, iries, 
20 0 0 M goods offered are ex for Enquiries | Sidi | 
78 0 Ww 4 | 
34 r 0 . ILLS OID ivcniincactnncentntnsttiarnstsdnstsinmemenniaenetl 8.58 
BLE 3-B TRULOCK ROAD, TOTTENHAM, N.I7 
\ Phone: Torcenhem 9213 & 9338 INTERNATIONAL CORRESPONDENCE SCHOOLS 
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p~~CHAS. H. YOUNG, LTD~~ 


CENtral 1635 


Mn 


Dept. ‘‘ W,”’ 110 Dale End, Birmingham, 4. 


Nendphenes. High resistance (4,000 ohms). 
resistance, C.L.R. 8/6; p. and p. on either, 1/6. 
Seven adjustable rheostats. 0.4 ohm, 25 
made, 5/- each. P. & 

Multi-Way Cable 3 jin. diameter. 


Very sensitive, 12/6. Low 
amp. Beautifully 


7 colour coded wires, any length 


cut. 1/8 per yard. P. & P. min. 1/6. 10-Way cable (5 pairs). Screened 
and plastic covered, 2/- per yard. P. & P. min. 1/6. 
Don’t miss this special offer: 
CRYSTAL CALIBRATORS 
1,000 ke/s crystal controlled, with switched 100 kec/s and 


10 ke/s locked multi-vibrators. 
This excellent unit is as new, 
and is contained in polished 
Bakelite case with carrying 


PRICE—only £3.10. 


complete with crystal and 


handle. The circuit uses 6 valves: or with 
valves and operates from x 
2 v. It. and 120 v. h.t A.C. power unit, £6.10. 


3in. Aerial Insulators. 

Condensers. 

10/6. P.& P.1 

Copper Aerial Wire. 14 ¢. H/D im, 
Stranded 7/25, 140ft. 10/-; 70ft. 5/- 


Ribbed glass, 1/§ each or 6 for 7/6. P. & P. 1/6. 


8 mfd. 750 v., 5/6 each. Post 1/6. Type III, 8 mfd. 1,000 v. 
9. 


273 70ft. 8/6. P. & P. 2-. 


Dual Range Voltmeters. 0-5 ey ries v. m.c., 1,000 Q/v. 
Ranges easily extended. Complete with leads and prods. Solid leather 
carrying case, 6}x5x2}in. Only 25/-, post free. 


Rack Mounting Panels, all 19in. long by 5tin., 7in., 
5/9, 6/6, 7/6, Q/- respectively. Post 2/-. 
Absorption Wavemeters. 3 to 35 mce/s. in 3 switched bands complete 
with indicator bulb, 17/6. Post free. 
Parmeko Made H.D. Transformers. 30 primary, secondary 
§20/550/375/0/375/550/620, 275 vA. Gives 620 v. at 200 mA. simultan- 
eously with 375 v. at 250 mA. Also 2-5 V, 3 A. for 5R4GYs, etc. Worth 
at least £7. Our price £3, carr. paid. Inland only, not Eire or overseas 
We have the most comprehensive stock of Hi-Fi equipment in the Midlands, 
including QUAD, LEAK, W CA, ROGERS, WHARFEDALE and GOOD- 
MANS. Send for details, or call for a demonstration today. 


82in., or 10}in., 


No C.O.D. under £1. Please print your name and address. 


ee in i i i i te i i i i i i i i i i i i i i i i i i i i i i i i i i i i 
WP BPBPBPPDPDPBDBP BBD DPD DD DD DPD DDD DD DDD DD IDE I ESS 
ape HUEL 2 Wits ey 


-_~wewewereowreevyeevyvvwrvwevwevwevwvvwvevwvevuvevwvevevevevevvww™ 
i i i i i i i i i hh he he i he 


(PUDPUWDPDPPDPPDPDBDPD DD DDD DP DD DDD DD DDD SD SS SS SO 


MIDDLESEX COUNTY COUNCIL 
Education Committee 
WILLESDEN TECHNICAL COLLEGE, 
Denzil Road, Willesden, N.W.10 
Part-time Day and Evening Courses—Session 1958-59. 
Higher National Certificate Radio Course leading to 
Graduate Membership of the British Institution of Radio 
Engineers; Higher National Certificate Power Course. 
City and Guilds of London Institute Telecommuni- 
cations Courses for the preparation of students to Full 
Technological Certificate level. 
Advanced courses in_ Electronic 
Computers and Industrial Electronics. 
PROSPECTUS FREE on application to the College. 
C. E. GURR, M.Sc., Ph.D., 
Secretary to the Education Committee. 


Measurements, 


An exclusive Somerset Murray désig 


@ Instantaneous monitoring, adjustable record replay charac- 
teristics, and bias control. 

@ Distortionless square-wave, reproduction between 40 and 
18,000 c/s at 15 i.p.s. 

@ For decks with, or capable of being fitted with 3 heads. 

@ Controls can be set to C.C.I.R. and N.A.R.T.B. recommen- 
dations. 


THE JASON MOTOR & ELECTRONIC CO. 3-4 (E) GT. CHAPEL ST., OXFORD ST., LONDON W.1. 


(Between Ozford Circus & Tottenham Ot. Rd. Stns. Und.) 


WIRELESS 


@ Self-powered and styled tor shelf mounting in 
@ AN ORIGINAL SOMERSET MURRAY 


@ Advance information 
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MIDLAND INSTRUMENT CO. 


HUGHES MOTOR, shunt wound, 12-v. 1}-amp., 
speed 5,000 r.p.m., reversing. size 3fin. long, 
ljin. dia., jin. shaft, weight 20 oz., a very 


superior motor designed for anti-radar equipment, ej 
new, unused, 10/-, post 1/6. Ditto fitted re- 
duction gear, giving a final drive (jin shaft) of 
either 320 or 160 r.p.m., state which required. 
12/6, post 1/9. = 

BARR & STROUD RANGEFINDERS, 1-metre base, coincidence type, a hand-held 
instrument that gives a range in yards of any distant object from 500 to 20,000 yards 
(12 miles). The variable focus 14x right eyepiece provides two images of the object 
viewed; one from the right objective the other from the left. When these two images 
are brought into coincidence the range in yards can immediately be read in the left 
eyepiece. Fitted two filters and other refinements. A very high-quality instrument, 
original cost £180, our price new or near new condition, “gi i's or stout fibre con- 
tainers, £5, carriage 100-m. 7/6, 200-m. 10/-, 300-: -y 12/6, N -. 

CHASSIS. U.S. manufacture all aluminium, 124 x 8 x 5}in. cook. with top cover, 
some items have been removed, remaining are: *S Amphenol midget ceramic B7G 
type v/holders, complete with cans, over 70 colour coded 5% resistors, also many 
ceramicons and other conds., trimmers, padders, fixed and variable inductances, trans- 
former, v/control, etc., new, unused, bargain, 10/-, post 3/6. 

ZAMBEONI PILES, dry voltaic type, consists of 3 piles, each 6in. long by lin. dia. in 
high insulation mount to give 1500-v., taken from new unused infra-red receivers, 5/+, 
post 1/6, also variable focus eyepieces and Wratten filter backed objectives taken from 
same instrument, 5/- set, post 1/6. 

RELAYS, all new unused, U.S. type, 7600-ohms, single pole make, size 2} x 2 x l}in., 


3/6, post Od., ditto, 60-ohms, 3-pole 3-make, size 14 x 14 x lin., 2/6, post 9d., Siemens 
H.S. relays, 145-ohms, single-pole changeover platinum contacts, in metal cases with 
ee block, 5/-, post 1/6, 5C/649 relays, ye _ ~~ bg single make 40-amp. 


‘. contacts, in Bakelite cases, 2} x 24 x ljin., 2/6, p 
SIGHTING TELESCOPES by Ross, Taylor, cen ete., vat tigh quality instruments 
contain four 40 mm. dia. ac hromats, 2 of 3in. tocal length, 2 of 3}in. focal length, also an 
18 mm. dia. image erector achromat, 4 screw fine adjustment cross graticule, length 
16in., weight 7 lbs., new and boxed, 35/-, post 3/3. 
TELEPHONE SETS, consists of two combined microphones and receivers, which when 
wired up by ordinary twin flex, provides perfect 2-way communication, excellent results 
at. 1 mile range have been reported, self-energised, no battery required, set compiete, 
new unused, 7/§, post 1/3; suitable twin 14/36 p.v.c. up to 300ft. lengths at 1d. per ft. 
supplied, postage each 20ft. flex 3d. extra. 
TIME DELAY SWITCHES, 24 v. clockwork type by 
with external press wind, in addition to clockwork mechanism contains two electro- 
magnets, 5-pole cam-operated contacts, etc., new and boxed, §/-, post 1/6. 
FLECTRIC PUMPS suitable for most liquids, the popular cylindric immersible type, 
see v., at which they deliver 10-g.p.m. at 20ft. head, also give excellent performance 
12 v., new in sealed cartons, 4{t. long, 35/-, carriage 5/-. 
MOTOR GENERATORS, 4}in. 


“ Venner,"’ in smart metal cases 


long, 2jin. dia., weight 3-Ib., totally enclosed, black 
crackle finish, input 27-v., 1.5-amps., output 285-v., 60-m/A., from 12-v. output it 
approx. 130-v. at 40-m/A., ideal for operating electric razors from 12-v. car battery, 


new, unused, 1 ost 2/-. 


6, 
GRAMOPHONE MOTORS, dual voltage 100/130-v., 200/250-v. A.C, mains, size 2} x 


2 x lfin., weight 18-oz., Zin. long, fin. dia. shaft, speed 1350 r.p.m., rubber bushed 
mounting bracket, a superior motor of recent manufacture, brand new, boxed, 15/+, 
post 1/6. 


Many other Bargains; send stamped addressed envelope for lists. 
MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17 
Tel.: HAR 1308 


NORTHERN POLYTECHNIC 


SESSION 1958/59 


ADVANCED PART-TIME COURSES IN:— 
ELECTRONICS AND MICROWAVE PHYSICS 
ELECTRICAL DISCHARGES IN GASES 
SOLID STATE PHYSICS 


Students with a suitable degree in Physics, following one of 
these courses, accompanied by practical work, can proceed to 
the M.Sc. degree of the University of London. 


The lectures are not confined to such students, but are open 
to any student working in appropriate fields. 


Enquiries should be addressed to the 


Head of the Department of Physics, 
Northern Polytechnic, Holloway, London 
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conformity with Jason Matching Equipment. 
DESIGN EXCLUSIVE TO JASON 


0.0 


sheet on request. 
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) THE LONG PLAYING RECORD LIBRARY ea ORY Fg, 
(Selective) CLASSICAL CATALOGUE AND | FACTORY )° rasme FRESH 
INCLUDING 3 16 INCLUDING 
Z POSTAGE & PACKING POSTAGE & PACKING S E 
eee EASILY THE BEST VALUE IN THE GRAMOPHONE RVI CE 
0,000 yards WORLD TODAY AND AN ESSENTIAL PURCHASE FOR 
Rene THE RECORD COLLECTOR AND AUDIO ENTHUSIAST 
0 nages 
in the tt CONTENTS ALL NEW L/Ps SUPPLIED TO ORDER BY THE LONG 
a @ A selective list of all L/Ps of good music weil reviewed by the PLAYING RECORD LIBRARY ARE NOW TREATED BY THE 
critics—over 4,000 recordings listed. **PARASTAT ” PROCESS AND THUS BECOME PERMAN- 
bn og @ A basis for a 1958 record collection—100 recommended L/Ps. ENTLY ANTI-STATIC AND RESISTANT TO DUST. 
aon many « 50 L/Ps specially suitable for demonstrating high fidelity equipment. OTHER FEATURES OF THIS UNIQUE SERVICE ARE: 
a @ The care and reproduction of L/Ps. Any record purchased is not only a band new, guaranteed eaten 
lg @ Groove jumping and groove repeating. factory copy but it has been obtained from the manufacturers by 
daloons fees @ The use of amplifier controls. special order for the purchaser. Besides being unblemished the disc 
sai * + —_ aaa membership (at approx. I/- per week each is also as up-to-date a pressing as currently available in this country. This is 
2 x Lin, lorrowed). tremendously important when it is realised that many of the older 
d., Sieme: 
peter SEND 3/6 FOR YOUR COPY NOW L/Ps (especially Decca) are currently being recut from the master 
i ANNOUNCING tapes by the manufacturers with marked improvement in reproduction. 
ee ee THE PERFECT STYLUS CLEANER ANNOUNCING 
aT Es @ Its use is essential for High Fidelity dise reproduction. 
tiered @ Increases stylus life. Reduces record wear! THE MACKIE PARALLEL TRACKING ARM 
t compuete, Offering at last to the audio-connoisseur, perfect radia! 
1d. pe’ Mi . : 
———e STYLCLEAN and tangential tracking. 
metal cases * ° 
ed Research has shown that if foreign matter is left adhering to the stylus, . — = be + ty = on ous et Oe only, thus 
rsible type, increased record and — wear pe ea Furthermore, so high are reducing bearing friction to an absolute minimum. 
verformance the temperatures generated at the stylus tip by the stresses of modern i —vVi i 
+: laa recording that dust can be literally welded into the L/P surface as it is 4 “a pene yen stylus Piney nil. ; 
osed, blad layed. ylus and record wear reduced almost to a point o 
+ Output it P . 
sar battery, * STYLCLEAN REMOVES ALL DUST non-existence. 
co AND FOREIGN MATTER. ; — 
rer bashed @ A SINGLE SUPPLY OF STYLCLEAN THE L/P RECORD LIBRARY | @ ee of 2in. eliminates 
oxed, 15/-, WILL LAST INDEFINITELY. ” 
- SQUIRES GATE, STATION APPROACH re - 
ete. ONLY 1/9 PLUS 3d @ Usable with any cartridge. 
1H AM, 17 POSTAGE & PACKING BLACKPOOL, LANCS. (Send s.a.e. 24d for introductory leaflet) 
SARE = 


Completely up-to-date, revised impressions 


TELEVISION RECEIVER SERVICING 


Volumes I and I] by £. A. W. Spreadbury, M.BRIT.IR.E. 


This work, comprising two volumes, has been specially written for radio and service engineers 
who wish to acquire a thorough knowledge of television servicing. Both of those volumes have 
been thoroughly revised and enlarged. In volume 1 there are new sections on S/C Linearity Coils, 
Complete C.R.T. Renovation; and Wide-Angle Tubes. The section on Flywheel Sync has also 
been expanded. In addition the section on Instruments has been brought up to date and re-illustrated. 
The whole of volume 2 has been revised to bring it up to date, and 46 pages have been added to 
deal with the new techniques and circuits necessitated by the introduction of alternative programmes. 
Most of the new material has been added to the chapter on Aerials, which has been enlarged to 


from include Band III aerials and dual band aerials that receive both sets of programme. Most of the 
leading many unconventional and complicated types of aerials, and the manner in which they operate are 
booksellers described. There is also a new section on Communal Aerial Systems. 


Vol. |: Time base circuits . Vol. Il: Receiver and power supply circuits 
21s. net by post 22s. 3d. each volume profusely illustrated 


Published for ‘* Wireless & Electrical Trader ” by 
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 
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ROAD, LONDON, W.2. Tel 


ee a 
THE Bee 
PORTABLE | 


MAY BE BUILT FOR Batteries extra. 
front panel with gold 


£7 7 HT 10/- (Type B126) or PO 
equivalent. y i 

= pan lettering, complete set 
LT 1/6 (Type AD 35) or|of parts £8/8/-. Postage and paling a) extra, 


plus 3/- post & packing.  “aulvalent Or £10/19/6 built and tested. 
* Size only 8in. x 8in. x 44in. 4 WATT AMPLIFIER 
* Weight including batteries 54lb. 


207, EDGWARE 


8 WATT AMPLIFIER 
—=<@» This design includes 
7 5 miniature valves of 
the latest types, an TAP 
Ultralinear 
Output Trans- 
former suitable 
for Speakers of 
43 and 15 ohms, 
“and a very at- 


%& 4 valves of the economy type. BUILT POR 
% Medium and long wave superhet cir- 

cuit oe 
% High Q frame aerials. ye 2/6 PP. | This Kit 
% High sensitivity on both wavebands. wriruction 1 rspeed I 
% Prealigned IF transformers. rey 8 om 


* Sin. speaker of the latest type. 


% Automatic on/off switch operated by A steel case is | plug-in ts 
lid. 


now available, | /X4 Elli 
complete with en- } De Luxe 


% Designed in our own laboratory. graved panel, for | le lid . 


B aby ’ : 

* a oe leg to-date Technical i as 6 extra, The amp. ay ‘ 
; ; / lifier may be suppli . 

* ee available separately if complete for £5/5/= plus | Latest Ty 
‘ pkg. and post 3/6, or fitted in case at £6 plus | All the 


go Regt eg using normal pkg. and post 3/6. Engraved panel 3/6. 


se naan Saran BUY SURPLUS OR RECONDITIONED -_ 
I 
— — ee _ WHY fuses WHEN THESE FULLY GUAR. T 
‘PREMIER BATTERY ELIMINATOR ANTEED WICE ANGLE TUBES ARE AVAIL- 
DRAMATIC PRICE REDU CTIONS ABLE? THE LATEST TYPE 17in. RECTANGULAR TAP 
4 ee — TUBE AT $17 (INCL. TAX), POST AND PACKING 
SUPERHET may be builtfor £24040 "YS, | tainers which are P i <=}, | + Some. 
lus 3/- | £0, replace AD 35 and t~™. The Latest COLLARO 4-speed single 
T.R.F. may be built for £5,10.0 US >| B26 Batteries. ita FO eerie £4/12 
Pe: KIT 37/6 a ,e > | | Plus 2/6 packing and carriage. for £6/5/- 
These two receivers use the latest type circuitry | piys 2/- post and | i) IER Build the Beav 
and fitted into attractive cabinets 12in. x i NU mee 
hin. % Siin. in either walnut or ivory bakelite | *~"™® “wl! / ge | ONEVALVE BATTERY RECEIVER] | éers. > 
Or wood (1/- extra). Individual instruction books a 1» ; | AS SHOWN ON B.B.C. T.V. ind pkg. 


This Receiver contains a DAF96 valve 


* SEND 3d. STAMP and a pair of 4,000 ohm headphones 


and is powered by a combined 67} and 


FOR OUR LATEST § 3}, volt battery. 


Price complete with headphones and 


CATALOGUE. including battery ........ 45/- 


Send for free diagram. 


1/- each, post free. 


Read what a customer says about the 
«* MAYFAIR” Televisor :— 


“1 am writing to tell you hat this set is a complete success, it 1s all 


you claim for it—Plus. 


Some 40 miles from the station a picture was obtained with a short 
length of flex, while a somewhat crude loft aerial produces result: which 
astound my neighbours with their expensive tactory-made sets. 


Const. uction was begun in some trepidation, the groaners implying that wyling a 
this was 2 somewhat risky operation to undertake, that the picture received AC. mea 
wou'd be an inch wide stripe on the screen, that the coils wouid be out of line, With tap 
etc. You can imagine my delight when I switched on for the first time twin. tra 
to find that all the controls performed their various functions exactly—on respectiv 
sound and vision. This achievement on your part and mine gives added flux louc 
pleasure to viewing. Congratulations on an excellent circuit and kit.” 


i B.B.C. & I.T.A. DESIGN 2uild in 5 Easy sare | SPE 


Full Construction details WEARI 
MAY BE BUILT FOR £33 7 1 1 available. Instruction a 
PLUS COST OF C.R.T. =-g@ Book 3/6 Post Free. COLLA 


PLEASE ADDRESS ALL MAIL ORDER ENQUIRIES Tiep 
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COURT RD., LONDON, W.I. 


Tel: MUSeum 3451 


Build this New 
TAPE RECORDER KIT 


for only 
£38.15.0 
This Kit comprises: 


dspeed Lane Mk. VI Deck ...... £18/10/- 

Premier Tape Amplifier complete with separate 
plug-in type power pack .......... £14/-/- 
1X4 Elliptical Speaker .......... £1/1/6 
De Luxe Cabinet with gilt fittings and detach- 


REE ene £4/19/6 
Reel of Scotch Boy 1,200ft. Tape war 7 
OER RIESE Oa 1/11/6 


Latest Type ACOS microphone .... £2/ 15/- 
All the above sections can be purchased 
separately. 


The New eeiees 
TAPE RECORDER TR3 


for £6/5/- DEPOSIT 
AND 8 MONTH- 
LY PAYMENTS of 
S/i7/11 OR CASH 
gns. plus 21/- post 
ind pkg. 


Case finished in Red and Cream with Gilt 


styling and fittings. Size 18} x 15 x 9in. For 
AC, mains 200/250 v. 50 cycles. Complete 
with tape and latest Acos microphone. 2-speed 
twin track giving 1 or 2 hours’ recording 
tespectively, incorporating a 10 xX 6in. high 


flux loudspeaker. 


es 


SPECIAL ANNOUNCEMENT 


WEARITE aA Docs isaac £35/0/0 
RS £40/0/C 
COLLARO Decks Mk. OEE £25/0/0 


Packing and Carr. 10/- extra on all three items. 


ww) 


Why 
not 
make 
«the 
say best ! 


~MULLARD 
AMPLIFIER KIT 


NOW SUPPLIED ane ULTRALINEAR 
OUTPUT TRANSFORME 

All the components “op model 510, PLUS pre- 
amplifier on one chassis (total six valves), 
chassis gold hammer finished. May be pur- 
chased for £12/12/- plus pkg. and post 7/6. 
This version complete and tested £15/15/-. 
Or pre-amplifier and tone control in a separate 
unit £14/14/- plus pkg. and post 7/6. 


Introducing the 


PHONOTRIX 


BATTERY TRANSISTOR MINIATURE 


TAPE RECORDER 


Supplied complete with Microphone 
and small Loudspeaker, operates on 4 
U2 Torch batteries, weighs only 4 Ib. 


and plays for 30 minutes. Size 6} 
43 x 3hin, 26 ns gr plus 5/- 
Retail Price g * pkg. and post. 

OR on Credit Terms: Deposit £3/8/- 
and 8 monthly payments of £3/8/9 


THE JASON ‘“‘ARGONAUT”’ 
MW/FM DESIGN 


% All Premier components are designer approved 
ALL components to build the complete 
Receiver, including output stage, may be 
purchased for £15/5/-, or all components less 
output stage but including Power Supply, for 
£13/19/6, plus packing and postage 3/6 on each. 


COMPACT GRAM 
AMPLIFIER 


Complete ready to 
connect to any type 


250. v. Volume and 

tone control on 

Gin. extended leads 

1 valve. Overall size Sin. long x 2}in. wide x 3fin. high. 

Suitable speaker for abov 

Jin. x 4in. elliptical 21/10. Price ” » 
Plus pkg. & post 2/6. 


207 EDGWARE ROAD 


| Overall dimensions 16jin. x 
| Clearance under lid when closed 3}in. 


CABINETS—PORTABLE 


MODEL PC/S 
Grey Lizard Rexine covered 45/- 
Overall dimensions 15in. xX 13}in. XxX 6}in 
Clearance under lid when — 3in. 
MODEL PC/2 DE L 
Two colours, wine and grey, with cut-out for 
speaker and amplifier 55/6 
Dimensions —_ 


ODEL PC/3 
Grey Lizard Rexine covered ...... 69/6 


14lin. x llin. 


MODEL PC/3 DE LUXE 
As above but with cutouts for Speaker -_ 
Amplifier 79 
Dimensions as above. 
THE ABOVE CABINETS ARE oo 
PLETE WITH CARRYING HAND 

FASTENERS AND PANEL. 

Packing and Postage 3/- 


each 
Junction Transistors 10/- each 


LORENZ MODEL PL 562 4-speed gram. 
motor. Price £3/13/6 


MERCURY S| SWITCHED FM TUNER 2» sason 


5 valves Agger geitecnge | Discr ——. . 
Complete set of parts plus 
can be purchased for £9. 19. 6 p-p. 
All the components can be purchased separately. 
The main components are as follows:— 


CED x 0:50:60 000000 06064.00060465 6/6 

2 OR DOR, DOE. ao 0:0:0:0:40.0:5090600 3/- 

Prefabricated front-end completely weet 

and tested with IEF80 and IECF80 
"oie ene 6/5/= 

DIOR i .isiase sess canssccsece 11/6 

2 L.F. Transformers at 5/9 each ...... 11/6 

Complete instruction book ............ 2/- 

JASON FM TUNER 
Jason dial, chassis and Tuning condenser 


completely assembled £2/6/3. et of coils, 
complete with cans and silver mica condensers 
£1/6/-. Complete tuner can be built for 
£6/15/-, plus 3/6 post and packing. 
Write for Instructon book 2/-. 


PUT IT 
TOGETHER 
YOURSELF 


and 
save 


pounds! 


Cabinet £2/19/6, 

Premier 1 valve’ 
2/6 pkg. and post. 

Premier 2-valve Printed gee Amplifier 
£3/5/6, plus 2/6 pkg. and po. 

8in. x 5in. Speaker 27/6, pig 16 pkg. and post. 

Collaro 4-Speed Changer £8/19/6, pilus 5/- 
pkg. and post 

se -Speed Changer £8/15/-, plus 5/- pkg. 
and post. 

If a set of parts is purchased together pkg. and 

post will be 10/-, 

We carry a comprehensive stock of com- 

ponents by ll 


lus 5/- pkg. and post. 
ram. Amplifier £2/19/6, plus 


4 turers. 


LONDON W.2. 
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~ ANNOUNCING the latest 
RANGER series 


A complete range of Radio 3 
Telephone Equipment 
FM or AM 


MAIN FEATURES: 


© Available from 25 Mc/s to 174 Mc/s. © Unit chassis construction. 


F.M. or A.M. simplex or duplex. e Up to 6 switch-selected channels. 
© Low battery drain. e Light weight. 
e Split-channel selectivity. e Lowcostinstallation and maintenance. 


The following features are optional : 

Channel spacing:—A.M. Type V: 20, 25, 30 kc/s. Type N: 40, 50, 60 kc/s. 
Type W: 100 kc/s or greater. F.M. Types: 40, 50 or 60 ke/s. 

Public Address and Re-broadcast facility on A.M. Types. 

Fist microphone or telephone handset. 


All Ranger Mobile 
Models are available 
for 6, 12 or 24 


Mobile Ranger Equipment. Fixed Stations. 
volts power supplies. - 20 watt F.M. Boot-Mounted Unit G. 20 watt F.M. Fixed Station 
PTC 8201/2. PTC 8701/2. 
15 watt A.M. Boot-Mounted Unit H. 15 watt A.M. Fixed Station 
PTC 2201/2. . PTC 723/4. , ' 
Please write for further details, “ A af dua Boot-Mounted Unit I. PIC 53/4. Fixed Station 


. 5 watt A.M. Boot-Mounted Unit 
PTC 2101/2. 
10 watt F.M. Dash Mounted Unit 
PTC 8001/2. 
5 watt A.M. Dash Mounted Unit 
PTC 2001/2. 


"FPR FP 


PYE TELECOMMUNIGATIONS LTD., NEWMARKET RD., CAMBRIDGE, Phone: TEVERSHAM 3131. Gables: PYETELECOM CAMBRIDGE 
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354 Guided Weapon Techniques By Lieut. P. Cave 
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Transistor 


The circuit below shows an amplifier, suitable for use with 
high-output crystal pick-ups, capable of giving 200mW 
output. It consists of three Mullard OC72 transistors, the 
stages being transformer-coupled. Negative feedback is 
applied to the driver stage, reducing the transistor input 
and output impedances, improving the base response of the 
driver and input transformers, reducing transistor spread 
effects, and reducing harmonic distortion. 

The input is coupled to the OC72 driver stage by a 30: 1 
input transformer, which provides sufficient sensitivity for 
use with high-output crystal pick-ups. If the primary induc- 
tance of the input transformer is 500H the frequency 
response will be good down to 100c/s. 

The output stage is transformer-coupled to the driver 
stage. It uses a matched pair of Mullard 2-OC72 transistors 
in common-collector Class B push-pull. The main advantages 
are reduced cross-over distortion, and the ability to use the 
resistance of the primary of the output transformer to 
obtain the required thermal stability. 

For 250mW into the output transformer primary, an 
output of 200mW into a 3Q load is obtained. The average 
sensitivity for this output is 1-7Vr.m.s. (minimum is 
2-0Vr.m.s.). The frequency response is good from 160c/s to 
6kc/s. This is obtained by placing a capacitor across the 
feedback resistor, to limit the high-frequency gain and partly 
compensate for the loss in low-frequency gain, arising from 
the transformers. 
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The quiescent currents of the driver and output resistors 
are, respectively, 6-SmA and 1-OmA. The maximum collector 
current of the transistors is 83mA. 


Total amplifier current consumption is: 
Zero drive 10mA 
Average speech and music 32mA 


Sinewave full drive 83mA 
Transformer Details 
Input Transformer 
Turns ratio 30:1 
Primary inductance >500H 
Primary resistance <10kQ 
Secondary resistance <1002 
Driver Transformer 
Turns ratio 1: 1-6+1-6 
Primary inductance >4-5H at 6-5mA 
Primary resistance <702 


Secondary resistance <2000 per half winding 


Output Transformer 
Turns ratio 
Primary inductance 
Primary resistance 


4544-531 
>0-5H total 
6Q-+10 per half wind- 


Secondary resistance 
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Wireless World 


A Tax on Thrift 


THE ruling by H.M. Customs and Excise that 
reconditioned television tubes may in certain circum- 
stances incur liability to Purchase Tax has touched 
off a wave of indignation and much heated argument. 

The official statement “clarifying” the position, 
was given in last month’s issue of this journal (page 
314). In essence it says (1) that reconditioned tubes 
may be sold as such without further payment of 
purchase tax if the treatment is external and has 
not involved the opening of the tube, and provided 
that secondhand tubes are segregated physically and 
in the trader’s accounts from new tubes; (2) that 
extensive repairs involving the opening of the tube 
will not incur tax provided that the customer’s own 
tube including all its principal component parts is 
returned to him; but (3) that if a fresh, not neces- 
sarily new gun is fitted or the work is such as to 
amount to the manufacture of a virtually fresh tube, 
the transaction is a sale and is liable to a tax at the 
same rate (60%) as on a new tube. 

The general indignation which was first aroused 
by this pronouncement seems subsequently to have 
channelled itself into two main criticisms: first, that 
there is no precedent for demanding Purchase Tax 
twice on the same goods and, second, that the cost of 
a new gun is such a small part of the total cost of a 
tube that its introduction cannot by any stretch of 
the imagination amount to the manufacture of a new 
tube. 

The resolution of this paradox is simple. In 
fact there is literally nothing in it, for the main item, 


and the most expensive, in a cathode-ray tube is- 


the vacuum. This is the “commodity ” on which 
most of the tax is levied, and it is difficult to avoid 
the conclusion that when air is let into a tube it is 
destroyed, and that when it is pumped out again 
a virtually new tube is created. To those who retort 
that it is the same vacuum which has been restored, 
the answer would be that a new cost has been in- 
curred and that it is mainly on this new value that 
tax is to be levied. 

While we are sorry to have to disappoint those 
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who may look to us for support in fighting this iatest 
detail ruling, we are glad of the opportunity it gives 
us of returning to the question of Purchase Tax in 
general and the anomaly of its incidence on radio 
valves and cathode-ray tubes in particular. 

No one likes to pay taxes, least of all Purchase Tax 
which has borne heavily and unpredictably on the 
radio industry and its customers in the home market. 
No two people will agree on what is a fair and equit- 
able distribution of the burden of taxation, but we 
say that it is a gross injustice that a television viewer 
should have to pay tax on valves and cathode-ray 
tubes to keep his receiver in commission while a 
motorist gets an exchange replacement of his car 
engine tax free. 

For the time being the radio industry, having 
failed to get the tax abolished by representations 
through all available channels, is compelled to accept 
this anomaly. That being so we cannot complain if 
those charged with the duty of administering the law 
take steps to anticipate the many possible means of 
evasion which ingenious and unscrupulous people 
will always find. The higher the rate of taxation the 
more intensive will be the search for loopholes, and 
the higher the dissipation of tax receipts in salaries 
and expenses of the customs officers detailed to the 
task of enforcement. (H.M. Customs and Excise will 
need no reminder of the work involved by the 
phenomenal increase in the stocks of repaired and 
secondhand jewellery which appeared in the shops 
during the period when P.T. was standing at 100°.) 

As many man-hours and as large a proportion of 
the tax receipts could well be expended on establish- 
ing the borderline between “minor” and “ exten- 
sive” repairs to cathode-ray tubes on the basis of 
case-law built slowly by a succession of arbitrary 
rulings by authority. Since arguments founded on 
justice and equity seem to have fallen on stony 
ground it is to be hoped that this tax may be 
abandoned on grounds of expediency, as no doubt it 
was decided to give up the idea of taxing the poten- 
tially more lucrative trade in motor car spares. 
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Guided Weapon Techniques 


A Review of Possible Systems of Guidance 


By LIEUT. P. CAVE, Grad.I.£.E., R.N. 


.. is not generally realized that there is a wide 
variety of established guidance techniques, each 
one with its own application in the guided weapon 
field. This review will compare the different systems 
that are available and establish the limitations in 
each case. 

If guided weapons are to be classified by the 
guidance system that is used, then they fall readily 
into two main groups. In one group are those 
systems where the target position data is con- 
tinuously available and hence moving targets may 
be dealt with, whilst the other group contains sys- 
tems which use pre-determined target data. The 
range of the target will determine which system is 
to be used, and as the first group is to be preferred 
from the point of view of accuracy, it would be 
quite possible for a long-range missile to be 
launched on pre-determined information, but to 
have a terminal guidance system using instantaneous 
target data. 

Reference to the “family tree” of guidance sys- 
tems in Fig. 1 shows that these two main groups 
may each be sub-divided into two groups, the first 
into homing and command systems and the second 
into ballistic and “flat top” or constant-altitude 
systems. The difference between homing and com- 
mand guidance may be summarized by defining a 
homing missile as one where the flight path re- 
quired to effect an interception is determined within 
the missile itself, whilst in a command system the 
flight path is computed at a point external to the 
missile and steering orders are then transmitted to 
the missile by radio or other means. A ballistic 
trajectory system is one where the missile is uncon- 
trolled for a large percentage of its journey and the 
shape of the trajectory is parabolic or elliptical, 


Fig. |. 
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Family tree of guidance systems. 
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Fig. 2. ‘‘ Curve of pursuit ’’ trajectory. The dotted lines 
indicate the line of sight of each successive position of 
missile and target. 


whilst a “flat top” system is similar to a fast, high 
flying, pilotless aircraft which is continuously con- 
trolled. It is interesting to note that the first guided 
weapon brought to the public notice in this country, 
i.e., the German V1, was of this latter group, whilst 
the V2 was a ballistic missile. 

Homing Missiles—One method of producing a 
homing missile would be to arrange that the missile 
points continuously at the target, i.e., that the mis- 
sile heading changes at the same rate as the line of 
sight from missile to target. This trajectory may 
be expressed mathematically by the equation 

F=6 .. te af Ju on 
where F is the missile heading and 64 is the line of 
sight, both with respect to the same reference in 
space, and F and @ are the first time derivatives 
dF dé 
ae 

This system will produce a “curve of pursuit” 
trajectory as shown in Fig. 2 and a consideration 
of this trajectory will show that it is umeconomical 

and that it will always result 
in a stern chase. Further- 
more it can be shown that an 
infinite lateral acceleration is 
required at the end of the 
course. As this is impossible 


CONTINUOUS DATA 
SYSTEMS 


| 


PREDETERMINED DATA 


to produce in practice, a 
definite miss distance is in- 
herent in this system. 

The homing trajectory may 
| be improved by making the 
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INERTIAL 
GUIDANCE 


method most commonly used 
| in G.W. is called proportional 
CELESTIAL navigation where equation (1) 
GUIDANCE ai is extended to a general case 

F=K¢ (2) 
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where K is the “navigation constant.” The advan- 
tage of this system is that no knowledge of range 
is required, other than that the target must be 
within the range capabilities of the missile. 

If the missile is to fly in a straight line from 


launcher to target then F=0 and to satisfy equa- 


tion (2) either 6=0 or K=%. The former case will 
involve aiming the missile at the interception point 
before launching, as in the case of normal predicted 
gunfire, while the second case will require an infi- 
nite rate of turn and hence an infinite lateral 
acceleration as soon as the missile is launched. A 
very reasonable compromise may be obtained by 
giving K a value between 3 and 10 and allowing the 
missile to turn through the initial error in aim in a 
finite time. When this has been achieved the missile 
will fly along an interception course and K must be 
chosen as a compromise between the acceleration 
that may be applied to the missile and the time 
available for the turn. Fig. 3 illustrates the change 
of trajectory with different values of K. 

The functions of the instrumentation of this 
system may be summarized in the following 
stages :— 

(1) Establish the sight line in space (6). 
(2) Measure the sight-line rate (6). 
(3) Make missile heading change by K?¢. 

With small variations in technique the major 
differences between homing weapons lie in the 
methods used to establish the sight line. 

Active Homing.—In this class of missile the sight 
line is established by a lock-follow radar set 
mounted in the missile. This systems leads to some 
enginering difficulties but the maximum range of 
such a set is severely limited by the size of aerial 
reflector that may be used, as this must be smaller 
than the diameter of the missile. 

Semi-active Homing.—Here the sight line is still 
established by radar but an improvement in range 
capabilities and a reduction in weight of electronic 
equipment in the missile is effected by installing 
the transmitter of the radar set on the ground and 
arranging for it to illuminate the target continuously. 
Reflected energy is then used by the receiver in the 
missile to auto-follow the target. 
The improvement in range over 
active systems may be as much as 
five times, since the power trans- 
mitted and the size of the trans- 
mitter aerial dish may both be 
greatly increased when the equip- 
ment is mounted on the ground. 
This makes the missile suitable 
for the surface-to-air role and a 
salvo of missiles may be fired 
without mutual interference taking 
place. 


Below : Fig. 5. Elements of a command link system. 


the sight line with respect to a space reference and 
not with reference to any missile axis. This calls for 
gyro stabilization of the reflector and hence the 
misalignment signals from the radar or infra-red 
receiver must be arranged to precess this gyro. 
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Fig. 3. Homing trajectories for different values of K. 
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Fig. 4. Basic arrangement in a homing missile to measure 
sight-line rate. 
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Passive Homing.—No _trans- 
mitter is used in this system and 
the missile uses energy radiated by 


the target to establish the sight 
line. For missiles which use infra- 
red radiation there is a limit to the 
range at which targets can be 
detected. 

A special feature of the lock- 
follow systems in use in homing 
missiles is that they must establish 
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Fig. 6. Beam-riding system. (a) Cross-section of beam 
and (b) resultant error measuring signal. 


Since the gyro precession rate, i.e., the sight-line 
rate, is proportional to the applied signal, this signal 
may be used as a measure of sight-line rate. This 
is shown diagramatically in Fig. 4. 

Command Systems.—The basic command link 
system is shown in Fig. 5 and from this it will be 
seen that the required missile course is computed 
continuously from two lock-follow radars, measur- 
ing missile and target positions with respect to the 
launcher. From this a computer gives target posi- 
tion relative to the missile and the required course 
is converted to steering orders which are transmitted 
to the missile by a radio link. 

This system is capable of many variations ranging 
from the system as shown to the manually guided 
missile where the radars are replaced by optical 
sights and the computer by a human operator. Only 
the radio link remains and even this may be re- 
placed by a wire trailed from the missile! The 
main disadvantage of this system is that only one 
missile can be fired at a time and if a salvo of two 
is required then all the ground equipment except 
the target following radar must be duplicated. 
Among the advantages are those of a very simple 
missile equipment and a longer range compared 
with some of the present homing systems. However, 
the guidance accuracy decreases as the missile ap- 
proaches the target as against a homing system 
where the reverse is true. A method which can be 
adopted in medium range missiles where the miss 
distance required is beyond the computation 
capabilities of the system, is to fit the missile with 
a short range homing system to control the missile 
in its terminal phase. 


Fig. 7. Typical ballistic trajectory. 
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Beam-Riding Systems.—In a beam-riding or line- 
of-sight guidance system, the missile is made to fly 
in the centre of a conically scanning radar beam 
similar to that used by a lock-follow radar set, and 
this beam is made to point at the target. If the 
missile is within the cone but not in the centre, then 
the signals received by the missile from the radar 
will be amplitude-modulated at the conical scan 
rate. This modulation signal is indicative of the 
error in position of the missile from the centre ol 
the beam, the amplitude being proportional to the 
distance, and the phase having a direct relationship 
to the direction of the error with reference to a 
fixed point in the conical scan. This reference point 
(generally the pitch or yaw axis) may be transmitted 
independently from the ground to the missile by 
pulse position modulation of the guidance radar 
transmission. The error modulation may then be 
resolved along the pitch and yaw axes and used as 
steering orders to the missile’s control system. This 
is shown diagramatically in Fig. 6. It will be noted 
that a salvo of missiles may be fired without any 
increase of ground equipment since, whilst this is 
still a command system, it is the flight path which is 
transmitted to the missile, rather than the actual 
steering orders required. The disadvantages of this 
system are that its accuracy decreases with range 
and its trajectory is not very economical, as too 
much time is spent at low altitudes where aerody- 
namic drag is large. 

Ballistic Missiles—The trajectory followed by a 
ballistic missile is similar to that of a long range 
shell and the same factors control the range in both 
cases, i.e. the angle of elevation and the velocity at 
the end of powered flight. In the case of the shell 
the powered flight is short—from the breech to 
the muzzle of the gun—and range is controlled by 
the angle of elevation. The ballistic missile may 
be powered for 60 seconds or more before it reaches 
the required velocity; this velocity is controllable in 
order to vary range, whilst the elevation angle is 
held constant. As will be seen in Fig. 7 the ballistic 
trajectory may be divided into three parts. In the 
first, AB, the missile is launched vertically. This 
is done to allow the missile to accelerate slowly and 
thereby economize on the strength and weight of 
the missile airframe. This is highly desirable since 
the maximum velocity that the missile can attain 
is governed by the “mass ratio,” i.e. 


Mass of missile when launched 
Mass of missile when fuel all burnt 


Due to the low velocities attained during the first 
few seconds of flight, the 
missile cannot be stabilized by 
control surfaces and is main- 
tained in a vertical position by 
such a method as moving the 
direction of the jet stream from 
the motors. This may be ac- 
complished by gyro-controlled 

“4 swivelling rocket motors or by 

\ the use of deflecting plates in 

\ the jet stream. When the 

‘ missile has attained sufficient 

\ velocity, the vertical control 

gyro is precessed by about 45° 

/ and the missile continues to 


UNPOWERED FLIGHT 


| accelerate at 45° elevation until 


POWERED 
FLIGHT 
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the required “cut off” velocity 
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has been reached. This RANGE ACCELERATION 


will depend on the re- 


quired range and for a 
missile at 45° launching - 
elevation, 
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Range =u*/g for the un- 
powered section of the 
flight where u is the cut- 
off velocity if air resistance 
is neglected and g is ac- 
celeration due to gravity. 
From this it will be seen 
that the velocity must be 


VERTICAL 
SENSING 
DEVICE 


determined accurately if 
large errors in range are to > 
be avoided. Measurement 
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of velocity may be made 
(1) inside the missile by 
integrating the output of 
an accelerometer, or (2) 
outside the missile by 
measuring the Doppler fre- 
quency shift of the signal from a transponder unit. 

When the correct cut-off velocity has been 
reached, the fuel supply is cut off and the missile 
follows a ballistic trajectory. The other main prob- 
lem in launching a ballistic missile is to ensure that 
it is launched on the correct bearing to the target. 
The missile will be maintained on course by a gyro- 
controlled auto-pilot and in the V2 missile the 
correct bearing was ensured by lining up the axis 
of this gyro before launching. This method did 
not permit any adjustment after launch but later 
methods, such as automatic alignment with a radar 
beam or one of the methods used to steer “ flat top ” 
trajectory missiles, permit corrections to be made 
after launch. 

“Flat Top” Trajectory Missiles.—In contrast to 
the ballistic missile which is powered for a short 
time only and attains a high velocity, the “flat top” 
missile is powered throughout the flight and travels 
at a relatively slow speed. As its trajectory is all 
within the earth’s atmosphere an air breathing motor 
can be used, e.g. turbo-jet, ram-jet or pulse-jet 
engine, but this advantage in the amount of fuel 
to be carried is offset by the fact that continuous 
guidance is required to control the missile’s be- 
haviour in the earth’s atmosphere. 

Terrestrial Guidance——The simplest form of 
direction indicator that will function satisfactorily 
in a fast-moving missile is a magnetic compass, and 
indeed this forms the basis of navigation in most 
aircraft. Thus a missile could have a pre-set mag- 
netic course set before take off and deviations from 
this course used as steering orders. A refinement 
in this system would be to use a gyro magnetic com- 
pass and this was the system used in the V1, range 
being determined on a dead reckoning basis by 
counting the revolutions of a small propellor. The 
best accuracy obtainable is of the order of 1° to 2° 
and this only if the magnetic deviations along the 
route are known and compensated in the missile. A 
further refinement might be to correlate the varia- 
tions in the vertical component of the earth’s field, 
but again an accurate magnetic survey would be 
needed. 

Inertial Guidance.—The range through which a 
missile has travelled from the launching point may 
be measured by double integration of the accelera- 
tion of the missile along the line of flight and normal 
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Fig. 8. Elements of an inertial guidance system. 


to the local vertical, the first integration converting 
acceleration to velocity and the second converting 
velocity to distance. The accelerations may be 
measured quite accurately with an accelerometer, 
but accurate integration over long periods of several 
hours’ duration is difficult, due to drift. A more 
difficult problem still is the determination of the 
local vertical. This may be measured by a pendulum 
in the case of a body that is not accelerating, but 
accelerations will render a pendulum system useless. 
A suitable pendulum can, however, be simulated by 
a specially controlled gyroscope. Such a missile 
must be launched on the correct course, but once 
this is done it may be kept on course by a similar 
measurement of the distance travelled across the 
line of flight, i.e., drift, and arranging for this to be 
brought to zero by appropriate steering of the 
missile. A block diagram of this arrangement is 
shown in Fig. 8. 

Celestial Guidance.—The techniques of celestial 
navigation are well established in the marine and 
aeronautical fields, but the application to missile 
guidance is a complicated matter. A “fix” may 


Fig. 9. Method of obtaining a position fix from the obser- 
vation of the altitude of two stars. 
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Fig. 10. Celestial guidance system. 


be obtained by observing the altitude of two stars, 
as shown in Fig. 9, and hence for continuous guid- 
ance, constant observation of two selected stars is 
necessary. To measure the altitude, an artificial 
horizon must be provided and since this must be 
independent of missile accelerations, a device similar 
to that mentioned in the preceding paragraph would 
be suitable. Arrangements must now be made for 
two automatic star-tracking telescopes to be mounted 
on this platform. These will measure the altitude 
of the selected stars continuously and their auto- 
following action is accomplished by a similar system 
to that used in passive homing missiles to establish 
the sight line to an infra-red source of energy. 
Hence a continuous position fix of the missile may 
be calculated and compared with an instantaneous, 
pre-determined position which may be stored in the 
missile on tape or in a magnetic store. Errors 
between “observed” and “required” position are 
then used as corrections to the setting of the missile 
auto-pilot. 

The system is shown in block form in Fig. 10, 
from which it will be seen that the computer, having 
“observed” and “required” star altitudes as its in- 
put, will produce the course corrections for the 
auto-pilot and also the flight termination signal when 
the observed position coincides with the target posi- 
tion. In a missile using celestial guidance it will be 
most important to correct for time and the system 
must either be continuously corrected or launched 
at the precise instant for which the system is pre-set. 

Radio Guidance Sys- 
tems.—Systems employing 
radio guidance may be 
divided into two main 
categories, those deriving 
range along and drift across 
a pre-determined course 
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Radio position lines are established 

from fixed transmitters. The co- 

ordinates of the target are estab- 

lished with reference to these 
position lines and the missile’s position is measured 
continuously with respect to the same _ reference. 
The missile course in terms of the radio position 
lines is pre-set and stored in the missile. Hence 
continuous comparison of the desired and observed 
positions may be made and differences used as cor- 
rection signals to the auto-pilot. Radio position lines 
are of three types :— 


(a) Orbital lines at a constant range from the 
launcher generally determined by a transponder 
system between the missile and a fixed station 
near the launcher. 


(b) Radial lines on constant bearings from a fixed 
point determined by a directional aerial system. 
It is interesting to note that a beam-riding missile 
might be considered to come under this heading. 


(c) Hyperbolic position lines determined by a 
comparison of the arrival at the missile of two 
signals known to have been radiated at the same 
instant from two fixed stations. This is the basis 
of the Decca and Loran navigation systems. 


To obtain a fix, two position lines will be neces- 
sary and whether they are both of the same type 
or not will depend on the ease of getting a good 
intersection.: The greatest accuracy will be obtained 
by the hyperbolic lines since these do not depend 
on the transmission speed, but it must be also noted 
that orbital and radial position lines from the same 
reference will always give an intersection at right 


Fig. 11. Radio guidance system using the integrated velocities measured by Doppler radio. 
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Fig. 12. Radio field system using two hyperbolic position 
lines. 


angles and hence a choice must be made to suit 
each case. 

Another advantage of this radio system is that 
there need not be a close liaison betwen the stations 
launching the missiles and those providing the 
guidance field. Once the field is set up missiles 
may be launched into it from a number of points. 
In general, a parallel between radio field guidance 
and celestial guidance may be observed and this 
will be shown by a comparison betwen Figs. 10 
and 12. 

Security regulations will not permit description 
of the missiles that are in current production or 
under development. Such information that has been 
released, however, shows that this country has con- 
centrated its first efforts on defence weapons against 
aircraft attacks, as this is the main threat against 
our islands, and that the majority of attack weapons 
have been developed in the U.S.A. or in Russia, 
though we may be quite sure that defence weapons 
have not been neglected in these countries. The 
author’s view is that future developments in guid- 
ance systems should be directed towards the exten- 
sion of detection ranges of radar and infra-red 
systems, together with the development of increasing 
accuracy in manufacturing techniques for such 
pieces of equipment as gyros, accelerometers and 
actuating systems. Moreover, the ability of manu- 
facturing processes to “produce the answer” in 
smaller and smaller packages is of prime importance. 
These are essentially engineering problems and as 
such present a vital challenge to the engineers of 
to-day. 
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Transistorized V.H.F. Airborne 
Equipment 


A NEW range of airborne v.h.f. equipment for use 
in modern civilian aircraft and embodying the latest 
design techniques with printed circuits, transistors and 
sub-miniature valves where applicable, was shown at 
the 75th Anniversary Exhibition held by Standard Tele- 
phones and Cables at the Waldorf Hotel during the 
first week of July. 

Known as the STR23/34/35/36 it is a complemen- 
tary and comprehensive VHF/ILS/VOR airborne com- 
munications and navigational equipment approximately 
half the weight, half the size and consuming half the 
power of the earliest sets it replaces. It will be fitted 
in the B.E.A. Vanguard and Comet fleets of aircraft. 

The STR23 provides two-way v.h.f. communication 
in the band 118 to 135.95Mc/s, with remote selection 
of 360 channels of 50-kc/s spacing and with a trans- 
mitter power output of 20 watts. ‘The modulator is 
fully transistorized and embodies speech clipping. The 
companion receiver is a 560-channel, 50-kc/s spacing, 
double-frequency changing superhet with transistors and 
crystal diodes in all stages from the second i.f. amplifier 
to the output stage inclusive. It covers the band 108 
to 135.95Mc/s and is remotely controlled. Transmitter 
and receiver each weigh 16lb. 

This equipment can be used either as a separate 
self-contained v.h.f. airborne radio telephone or in 
conjunction with the complementary VOR/ILS localizer 
receiver, SR34, and glide path receiver, SR35. The 
former is a combined 100-channel, 100-kc/s spacing 
receiver and instrument drive unit and is interchangeable 
with the receiver part of STR23. It provides naviga- 
tional and glide path approach information with instru- 
ment presentation and covers the band 108 to 
117.9Mc/s. Three valves only are used in this set, 
the remaining stages being transistorized. It weighs 
301b. 

The complementary glide-path receiver, SR35, pro- 
vides 20 channels spaced 300kc/s apart in the band 
329.3 to 335Mc/s. It is a double superhet and all stages 
from the second mixer to the output use transistors and 
the set weighs 8lb. 

Each of these units has a built-in power a? for 
operation from the 115-V, 400-c/s a.c. supply found 
in the most up-to-date civil aircraft, but 28-V tran- 
sistorized power packs are under development for each 
of these sets. 

The final unit, the SR36, is a 75-Mc/s marker beacon 
receiver and uses one valve only the remaining stages 
being either transistors or crystal diodes. This receives 
the vertically radiated signals which fix pre-determined 
spot distances from the end of the landing runway. The 
unit weighs 6lb only, has a built-in power pack and the 
information is given by three lamps included in the 
display unit. 


NATIONAL RADIO EXHIBITION 


(Earls Court, Aug. 27th—Sept. 6th, I! a.m.—10 p.m.) 


WIRELESS WORLD SHOW NUMBERS 


September: Show Guide (publication date August 
26th). Plan of the stands with stand-to- 


stand guide to the exhibits. 


October: Show Review (publication date Sept- 
ember 23rd). An assessment of trends 
in the design of television and sound 


receivers. 
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* year the 21st Exhibition of the French com- 
ponents industry, held at the Parc des Expositions, 
Porte de Versailles, Paris, was distinguished by its 
title of Ist International Components Exhibition— 
which it justified by the presence of 37 foreign 
firms amongst the 314 exhibitors. Apart from this 
the Salon is different in a general way from our 
own components show in that it places much more 
emphasis on electro-acoustic equipment and test 
and measuring instruments—hence the greater 
number of stands. 

Many other differences were, of course, observed 
in the detailed things—for example, the large num- 
ber of a.c. voltage regulators for television sets on 
display (evidence of the fact that the mains supply 
voltage in France can vary as much as +30%). 
And in the electro-acoustics section one became 
accustomed to seeing amplifiers and tuners with 


Left :— High 
power klystron 
(IThomson- 
Houston) 


Hl Silicon power 
rectifier (Silec) 


Right :— Coil pack 
with piano-key switch- 
ing (Alvar) 
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variable response curve indicators on their front 
panels. A horizontal wire representing the curve 
behind a transparent graticule is automatically 
moved up or down at either end when the bass or 
treble controls are operated. 

The electro-acoustics section was actually domi- 
nated by large numbers of portable record players 
in mock leather attaché cases, most of which had 
the loudspeakers in the detachable lids. One 
model, the Teppaz 336, had two 73-inch speakers 
and a piezo-electric “tweeter” in its lid. Another 
multiple loudspeaker system, intended for “ hi-fi” 
and called the Armad “acoustic screen,” had two 
loudspeakers mounted back-to-back in a cube of 
expanded polystyrene. One side of the cube is 
open to the listener while the opposite side is closed 
by a large sheet of the same material (see photo.). 
‘The two speakers work in phase, so that the cones 
compress the air in the cube during their backward 
movement and the air outside during their forward 
movement. This arrangement is said to improve 
the acoustic loading and response curve of the 
speakers, to propagate the sound laterally over an 
angle of 180 degrees, to attentuate standing waves 
on the cones and to avoid spurious cabinet vibra- 
tions. 

Also in the “hi-fi” category was an unusual 
pickup for long-playing records, shown by Avialex, 
which combined a piezo-electric element with an 
electromagnetic element. The first, giving a voltage 
proportional to the amplitude of the stylus move- 
ment, covers reproduction of low frequencies, while 
the second, responding to the velocity of movement, 
deals with the high frequencies. 

Tuning-coil packs with push-button or piano- 
key station selection seem to be very popular in 
France (see photo.), and many of the examples on 
show were designed for portable transistor sets. 
Many transistor receivers are intended for use in- 
side motor cars, and to cater for this several detach- 
able car aerials were on display. One type clips 
on the top edge of a lowered window glass while 
another is a rod fixed horizontally on the inside of 
the windscreen by suckers. Aerials in general were 
fairly conventional, except perhaps for one “ skele- 
ton slot” v.h.f. type with its feeder branches in the 


Two versions of the Armad ‘‘acoustic screen’’ (S.A.T.I.) 


WIRELESS WorLbD, AuGuUST 1958 


XUM 


as 2 fit Oe Oh ee Cee lo 


or ~A ran A on ws bh. 


rene? ow 


rf fre 


re 7 4 


front 
curve 
tically 
ass or 


domi- 
layers 
1 had 
One 
-akers 
other 
hi-fi” 
i two 
be of 
be is 
closed 
10t0.). 
cones 
‘ward 
rward 
prove 
f the 
er an 
waves 
vibra- 


jusual 
rialex, 
th an 
oltage 
nove- 
while 
ment, 


yiano- 
lar in 
es on 
sets. 
se in- 
2tach- 
clips 
while 
ide of 
were 
skele- 
in the 


ahs) 


r 1958 


“ 


same plane as the “slot” structure and two reflec- 
tors fixed behind on the mounting bracket. 

Semiconductor devices—germanium, silicon and 
selenium—appeared to be in much the same state of 
development as in Britain. Some of the more 
advanced devices noted were n-p-n high-speed 
switching transistors (La Radiotechnique), sensitive 
Hall-effect elements (Siemens & Halske) and a 
selenium “solar battery” of 20 cells working a 
transistor receiver (Westinghouse). 

An interesting item in the test gear section was 
a portable transistorized capacitance meter, shown 
by Chauvin Arnoux, capable of measuring capacit- 
ances from 2pF to 0.1F directly on a pointer indi- 
cator. The capacitor under test is charged repeti- 
tively by a transistor square-wave generator and 
the resultant discharge waveform is rectified to give 
the mean discharge current, which is indicated on 
the meter in terms of capacitance. 

Amongst the oscilloscopes, one unusual model had 
its c.r.t, external to the main cabinet in a horn- 
shaped enclosure which was mounted on a ball joint 
so that the tube could be swung to any viewing 
angle. Another c.r.o. was capable of superimposing 
four waveforms from different sources on the screen 
for comparison purposes. This was done by an 
electronic commutator sampling each waveform 10* 
times per second. Yet another instrument had 


electronic commutation (for two channels) in a de- 
tachable Y amplifier which could be interchanged 
with a standard (single channel) Y amplifier. 

The new 110-degrees scanning angle for tele- 
vision c.r. tubes was represented by new deflector- 
coil assemblies, and a complete receiver chassis 
with a 110-degrees tube and appropriate e.h.t. and 
deflection components was demonstrated by Cicor. 
For small television camera tubes of the photo- 
conductive type, Telco were showing a compact 
coil assembly called the “ Vidibloc” which con- 
tained three separate elements—one coil for focus- 
ing, another for deflection and a third for aligning 
the electron beam on the tube axis. Matched 
groups of three “Vidiblocs” are available for 
colour television. 

In the realm of high power operation, two exhi- 
bits of particular interest were an S-band amplify- 
ing klystron capable of giving 30 megawatts peak 
output (Thomson-Houston), and a silicon junction 
rectifier which would deliver 150 amps mean cur- 
rent with 200 volts peak inverse (Silec). 

Among new connecting devices a _ notable 
exhibit from America was the “Interlock” system, 
in which the plug has a hook on its end and is 
locked firmly into the socket cylinder by pressure 
from a spring-loaded ferrule. The two parts are 
separated by pulling on the ferrule. 


Medical Electronics Conference 


A N experimental ultrasonic “telescope” for produc- 
ing “radiographic” type pictures of internal biological 
structures was perhaps the most technically advanced 
device described at the recent Paris conference on medi- 
cal electronics (see page 364). Constructed by Dr. C. N. 
Smyth, of University College Hospital, London, it 
depends on the varying opaqueness of different body 
tissues to ultrasonic waves and displays the pictures by 
a television type of scanning system. 

In the present early state of the work the biological 
subject is represented by a test object immersed in a 
tank of water. Low power ultrasonic waves of 12Mc/s 
frequency are directed from a transducer at one end of 
the tank on to the test object. The pattern of energy 
transmitted through the object is then focused by a 
plastic lens on to a 0.5mm thick quartz plate at the 
other end of the tank. This plate also forms the target 
of a television pick-up tube outside the tank. Because 
the plate is mechanically damped by the water the 
ultrasonic waves do not spread over its surface and 
vibration is confined effectively to the points of impact 
of the beam. Consequently the voltage pattern set up 
in the plate by the piezo-electric effect corresponds to 
the ultrasonic energy distribution. This charge pattern 
is scanned by the electron beam of the pick-up tube 
and the resultant signal is displayed as a television 
picture. To allow more than one image to be displayed 
the charge pattern on the plate is removed by ion bem- 
bardment. 

The definition is limited by the thickness of the quartz 
crystal plate, but this thickness cannot be reduced too 
far because of the atmospheric pressure resulting from 
the vacuum in the pick-up tube. 

Direct stimulation of the auditory nerves of deaf 
people by pick-up coils enclosed in the skull has already 
been mentioned in Wireless World (Sept. and Dec. 1957 
issues, p. 457 and p. 613). Details of these experiments 
were given by Dr. A. Djourno at the conference and 
X-ray pictures were shown of the embedded coils. 
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When signals were induced in the coils by magnetic 
induction the patients could discriminate between low 
frequencies below about 100c/s. At 15c/s they reported 
“noises” like motor-cycles, and anything above this 
gave the effect of sheets being torn up. Words were 
generally unintelligible, but “Papa” could be dis- 
tinguished from “Mama” and rhythms and code 
patterns could be recognized. It was suggested that 
voice frequencies might be heterodyned down to the low 
frequencies which could be perceived, or possibly con- 
verted into pulse codes. 

A topographical method of displaying the distribu- 
tion of e.e.g. potentials on the scalp, described by Dr. 
A. Rémond, involved scanning a line of pick-up elec- 
trodes in turn and integrating the voltages obtained from 
each. The resulting “contour” of voltage against posi- 
tion was displayed on a c.r.t. repetitively at 7-ms in- 
tervals and recorded photographically to show the 
changes taking place with time. Dr. Rémond was also 
working on a two-dimensional system of plotting poten- 
tials with interpolation between scanning points. This 
gave a record on a diagram of the scalp rather like height 
contours on a map. 

The presence of lung cancer cannot always be detected 
by ordinary X-ray examination, but Dr. M. Marchal 
described an auxiliary radiographic technique based on 
the fact that a cancer inhibits the normal blood pulsation 
in the lung it infects. Photocells are placed on the 
patient’s chest during fluoroscopic examination in such 
positions that the blood pulsations appearing in the 
image are detected and converted into electrical signals. 
According to the shape of the recorded signal waveforms, 
it is possible to see whether the blood pulsations are 
normal or not. 

Other communications dealt with low-noise transistor 
amplifiers, integration methods on biological traces to 
overcome noise, X-ray image intensifiers with television 
display, intracardiac pressure measurements and statisti- 
cal diagnosis using electronic computers. 
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Video Tape Recording 


DEMONSTRATION OF THE AMPEX VRI000 EQUIPMENT 


_— Associated-Rediffusion took de- 
livery of a modified Ampex video tape recorder and 
Wireless World was given the opportunity of seeing 
it put through its paces. 

The principle used in the Ampex machines’, 
which are modified to British 405 line standards by 
Rank-Cintel Limited, is to provide the equivalent of 
a very high tape speed by recording across a 2in- 
wide tape with a set of rotating heads whilst it is 
moving past the head assembly at 15in/sec. Four 
video heads are used, spaced at 90° intervals 
round a drum rotating at 1500 r.p.m. and the 
effective tape speed is about 1550in/sec past the 
head. The heads “overlap” so that no signal is 
lost during the changeover from one head to the 
next: this is arranged to fall during a line blanking 


period so that any disturbance is not seen on the 
* Technical Notebook, Sept. 1957. 


Block diagram of the Ampex recorder video system. 
the playback and substitutes ‘‘ clean’’ ones. 


picture. A_ servo-control system is used to 
maintain tape and head speed at the correct values 
and the block diagram shows the main features 
of this. The theoretical horizontal resolution on 
a 405 line standard is about 380 picture elements 
per line, ten lines being recorded as one transverse 
“stripe” by each head in turn. Signal-to-noise 
ratio (picture) is better than 30dB and some 
machines have provided a ratio as high as 50dB. 
(26dB is accepted as being the minimum desirable 
figure for a television picture.) 

Joins in the tape could lead to instability of frame 
synchronization if the splice comes in such a place 
that one field is shortened or lengthened.t 

Editing facilities are provided by recording 
longitudinally, on one edge of the tape, a control 
track (this is similar to the sprocket holes in a cine 


+ Technical Notebook, April 1958. 


The processing amplifier (bottom right) removes the ‘‘ syncs ’’ from 


CONTROL TRACK 


PHOTO- J. DRUM CAPSTAN RECORD - REPRODUCE TAPE GUIDE 
ELECTRIC CELLE MOTOR MOTOR HEAD MOTOR 
TAPE TRANSPORT 
ete eee tee ees ft ee ees ees ee — +o + A Sinha Sats «Ge eames: seme es ee + ee ees ee ee eee ee he ee =a 
DRUM CAPSTAN TAPE GUIDE 
| MOTOR MOTOR 
1 AMPLIFIER noron AMPLIFIER 
REPRODUCE f>.—-——.—.-.-.-.—.—.-.-.—-—.P RECORD 
o—!, | 
\ 
CAPSTAN \ ONTROL TRACK 
2s0pps. FE SERVO | RECORD 
MULTIVIBRATOR &: GENERATOR \ AMPLIFIER 
le 
' 
PHASE 250 c/s : 
COMPARATOR OSCILLATOR H 
=> | i 
50c/s \ $+ 
BAND - PASS ~ \ 
FILTER VIDEO HEADS : 


MASTER CONTROL UNIT 


RECORD-REPRODUCE \ 


MANUAL AUTOMATIC 


250c/s SWITCHING 
REFERENCE & 


“4 BLANKING 
SWITCH 
RECORD 
RECORD REPRODUCE 
AMPLIFIER CH 
DRIVER AMPLIFIER PRE-AMPLIFIER Swit 
COMPENSATION 
. T syne 4 cOMRENSAT 
VIDEO 
> ” PROCESSING VIDEO OUT 
= MODULATOR DEMODULATOR > poses prime ee = 
362 


WIRELESS WorLD, AuGuUST 1958 


a SS 


to 
ilues 
ures 
1 on 
lents 
yerse 
10ise 
ome 
OdB. 
rable 


rame 
lace 


‘ding 
ntrol 
cine 


rom 


TOMATIC 


DEO OUT 
SYNC OUT 


r 1958 


film) which includes pulses mark- 
ing the frame blanking periods and 
250 p.p.s. sync. These are rendered 
visible by applying a finely divided 
magnetic powder to the tape: this 
sticks to the magnetized parts and 
thus enables the modulation to be 
seen so that a cut can be made dur- 
ing the frame blanking period. 
Once the splice has been made the 
particles are wiped away. ‘The 
sound track is also longitudinally 
recorded; but on the opposite edge 
of the tape to the control track 
pulses. 

Associated-Rediffusion provided 
for the demonstration a studio per- 
formance which was first seen 
“live” on monitors placed about 
the studio and then as a replay 
from the Ampex machine. It 
would, of course, be an ——— 
tion to say that the magnetically-\ 
recorded picture is indistinguish-’ 
able at close quarters from the original. It is, how- 
ever, quite hard to say whether the picture is a play- 
back or not when looking at a monitor from such 
a distance that the line structure disappears. Watch- 
ing a 2lin monitor about four or five feet away 
it was obvious that the signal-to-noise ratio was 
worse and the definition was not quite so good 
as on the “live” transmission. Synchronization of 
the line time base was fairly good; some slight 
“ wander ”—about one tenth of an inch in ampli- 
tude—was visible. This, on a 2lin tube, represents 
a timing error of about’ half a microsecond ,which 
is a quite good performance. Unfortunately it is 
not possible to comment on frame synchronization 
and black level retention because the monitors pro- 
vided showed either an inability to interlace 
correctly, or a loss of d.c. component, on the “ live ” 
programme. One rather disconcerting feature was 
that one head seemed to have rather better: per- 
formance than the other three, so that thirty lines 
of picture exhibited a lower signal-to-noise ratio 
than the next ten. When questioned, one of the 
technicians in charge said that this could have been 
caused by dirty or worn heads and, in fact, the 
recorder demonstrated had been in use for many 


TV Aids TV Advertising 


A LARGE closed-circuit television system is to be 
installed by Marconi’s Wireless Telegraph Co., Ltd. 
for L.P.E. Television, Ltd., the advertising agents, to 
enable executives in 43 offices and 3 conference rooms 
to judge the merits of films and to see the performances 
of artistes as they would appear to television viewers. 

Marconi’s have developed new cameras (BD871) with 
pedestal mounting so that they can be swivelled to pick 
up the output from either of three projectors (two 
35mm and one 16mm) or stills from a slide projector. 

Distribution is by modulated crystal-controlled r.f. in 
a cable system supplied by Belling & Lee, Ltd., and the 
film projectors and associated sound systems are by 
R.C.A. (Gt. Britain), Ltd. 

A four-position switch at each viewing point gives 
the choice of two internal circuits as well as the B.B.C. 
and I.T.A. broadcast programmes. 


WIRELESS WorLD, AUGUST 1958 


Tape transport mechanism of the Ampex recorder. The pipe on the back of the 
video head (left) evacuates the space between the tape and the rotating head so 
that air pressure maintains an intimate tape-to-head contact. The large right- 
hand assembly contains the control track and sound record and erase heads. 


hours for the training of operational _ staff. 

A few “drop-outs” appeared on a second run- 
through of the tape; these take the form of white 
dots rather like extremely well-limited ignition 
interference. On a third run-through of part of 
the tape drop-outs were even more evident, but again 
these were blamed on dirt on the head assembly. 
Overall, the performance of the machine can be 
considered very satisfactory and the slight defects 
noted above under critical comparative examina- 
tion probably would not be noticeable under 
domestic conditions. 

The recording system consists of three main units 
—the recorder itself and two racks containing the 
power supplies and control equipment. The re- 
corder weighs 1,350 pounds, costs £20,000 and 
plays for 65 minutes from a 123 inch reel of tape, 
which costs about £100 and can be used at least 
100 times. This tape is imported from the U.S.A. 
and it is coated with a special fine-grain oxide mix. 
One head assembly will normally last for at least 
100 hours running time (three “spares” are pro- 
vided with the machine) and there is a “trade-in 
scheme (operated by Rank-Cintel, Limited) for 
servicing worn heads. 


WORLD OF WIRELESS 


N.T.S.C. Colour in Europe 


DEMONSTRATIONS of N.T.S.C. colour tele- 
vision working on 625-line standards were witnessed 
by Wireless World recently at the laboratories of 
Hazeltine-Aga in Paris. This organization is a fairly 
new one, formed by Hazeltine, of America, and Aga, 
of Sweden, with the intention of making available 
American technical experience and patents to Con- 
tinental radio manufacturers if the N.T.S.C. colour 
system is established in Europe. 

_The demonstrations were conducted on a closed 
circuit, using N.T.S.C. coding equipment built by 
Aga, with an RCA 21-inch colour receiver adapted 
to work on 625-line standards. A flying-spot scanner 
provided the picture source and was used on both 
still colour transparencies and “live” material in a 
small studio. The displayed pictures were of ex- 
cellent quality but were not superior to the 405-line 
colour demonstrations we have seen recently in 
Britain, except perhaps in lack of “lininess ”. 


Colour Television Training 


TECHNICAL education almost invariably tends to 
lag behind the work being undertaken in industrial 
research and development laboratories. This, how- 
ever, will hardly be true of those studying colour 
television at the Northern Polytechnic (London, 
N.7) during the coming session. John Gilbert, head 
of the Polytechnic’s Department of Telecommunica- 
tions, with the co-operation of V. J. Cooper, 
Marconi’s Chief Television Engineer, has set up 
colour demonstration apparatus and test gear for an 
evening course of lectures covering the fundamentals 
of colour transmission and reception. 

Entry qualifications for the course, which pre- 
supposes some knowledge of monochrome principles, 
are at least the C. & G. Radio III level, or the 
R.T.E.B. Television Servicing Certificate. 

The syllabus covers the perception of colour, colour 
synthesis, photometry, and a résumé of monochrome 
transmission techniques. Possible colour transmis- 
sion systems are compared, the N.T.S.C. system 
being dealt with in detail, leading to considerations 
in receiver design. 


Telecommunications Technicians 


DESIGNED to meet the needs of employees of the 
Post Office Engineering Department and of organiza- 
tions engaged in the manufacture of telecommunica- 
tions equipment, the City and Guilds telecom- 
munications engineering course is one of the most 
successful run by the Institute. Experience has 
shown, however, that the complete five-year course 
is beyond the capacity of the majority of students, 
many of whom fall out after the third year, while a 
number of the entrants in the fourth and fifth years 
are found to be graduates and those already possess- 
ing advanced qualifications of various kinds. 

It has, therefore, been decided to introduce a four- 
year telecommunication technicians’ course with 
supplementary studies covering, for instance, micro- 
wave techniques, sound and television broadcasting 
and radar and radio navigational aids. This new 


364 


four-year course is roughly equivalent to the first 
three years of the existing five-year scheme which it 
will eventually replace. 

The Full Technological Certificate, now awarded 
at the end of the fifth year, will, in the new scheme, 
be awarded to those holding a Telecommunication 
Technicians’ Certificate who pass in two of the 
examinations in the group of supplementary studies. 

Examinations covering the first two years of the 
telecommunications technicians’ course will be intro- 
duced in 1959. 


Medical Electronics Conference 


TWO British representatives were elected to the 
executive committee of a new international organiza- 
tion on medical electronics formed recently at a 
planning conference in Paris. Dr. C. N. Smyth, of 
University College Hospital, becomes a vice-presi- 
dent, while B. Shackel, of the Psychological Research 
Laboratory of E.M.I. Electronics, becomes the 
treasurer. Dr. V. K. Zworykin, the well-known 
television pioneer, now at the Rockefeller Institute 
for Medical Research, New York, was elected presi- 
dent. The purpose of the organization is to promote 
international co-operation and co-ordination in 
medical electronics, through existing national 
organizations, with the immediate aim of arranging 
another conference, probably next year in Europe. 

The planning sessions were followed by two days 
of technical sessions, consisting of 34 short and in- 
formal communications on work in progress. Some 
of the topics discussed are summarized on page 361. 


Sandwich Courses 


THE popularity of sandwich courses leading to 
higher qualifications in engineering and technology, 
consisting of alternate periods (usually about six 
months) of study in a technical college and experi- 
ence in industry, has increased considerably over 
the past few years. This is borne out by the latest 
list of approved sandwich courses in technical 
colleges in the U.K.* which includes details of 263 
courses—65 more than were approved in 1957/58. 

The definitions “works based” and “college 
based ” are used in the list; the first denoting a course 
for employees of a particular firm who gain their 
practical experience with that firm, and the second 
a course for which students enrol at a college and 
gain their works experience with a variety of firms 
under the guidance of the college. 

The courses are listed both under subjects and 
colleges. Three electronics courses are quoted:—a 
four-year course at East Ham Technical College (lead- 
ing to the H.N.C. and Grad. Brit. I.R.E.); a four- 
year physics and technology of electronics course at 
the Northern Polytechnic (Dip. Tech. and Grad. 
Inst.P.) and a four-year course in physics with elec- 
tronics at Glamorgan College of Technology (College 
Diploma and Grad. Inst.P.). There is also a light- 
current electrical engineering course at Salford 
Royal Technical College and a number covering 


* List 182 (1958) H.M.S.O. (1/6) 
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telecommunications and_ electrical engineering 
generally. 

Whilst on the subject of sandwich courses mention 
should be made of the list of full-time and sandwich 
degree and diploma courses in London and the 
Home Counties issued by the Regional Advisory 


Council for i aeceiateatinel Education. 


“Oboe” Awards.—For their war-time development 
of “ Oboe ”—the radar blind-bombing device—whilst at 
T.R.E., Alec H. Reeves and Dr, Frank E. Jones have 
been jointly awarded £3,000 on the recommendation of 
the Government Departmental Awards Committee. Mr. 
Reeves was with Standard Telephones and Cables 
before the war and in 1946 joined the Standard Tele- 
communications Laboratories where he is now head of 
a division. Dr, Jones, who was at T.R.E. from 1940 
until 1952 when he went to the R.A.E. as deputy 
director of equipment, retired from Government service 
two years ago and is now a director of Mullard. 


U.K. Radio Backbone.—Nearly three years ago it was 
announced by the Post Office that a chain of radio 
relay stations extending through the country from north 
to south was to be built to carry some thousands of 
telephone circuits and two television circuits. This 
was to be completed by 1960. It is now learned from 
the annual report of the Telecommunication Engineer- 
ing and Manufacturing Association that this work has 
not yet been put in hand and, says the report, “it 
would appear to be one of the projects to have fallen 
under the axe of the Chancellor of the Exchequer.” 


Receiving Licences.—Combined television and sound 
licences in the U.K. increased by 53,765 during May, 
bringing the total to 8,201,098. Sound-only licences 
totalled 6,425,530, including 343,085 for car radio, 
bringing the overall total to 14,626,628. 


TV in Australia——Production of television receivers 
in Australia rose from 49,000 in 1956 to 208,000 last 
year. At March 3lst there were just over 220,000 tele- 
vision licences in force in the country. They are con- 
centrated in Victoria and New South Wales, the only 
states in which there are stations, 


Receiver Manufacture.—Instead of the summary of 
estimated sales of domestic receiving equipment issued 
in the past by B.R.E.M.A., the Association is compiling 
a monthly survey of “estimated despatches to the home 
market by all manufacturers.” The first figures to be 
issued (April) are: television receivers 73,000, sound 
including car radio) 83,000 and radio-gramophones 
12,000. Compared with the estimated average for April 
in the previous two years, the television figure is up 
by 3,000 but sound receivers are down by 6,000 and 
radio-gramophones by 4,000. 


Information Processing—An International Confer- 
ence on Information Processing sponsored by 
U.N.E.S.C.O. will be held in Paris next June. Assist- 
ance will be given by a new organization, the Pro- 
visional International Computation TTT, established 
in Rome by agreement between U.N.E.S.C.O. and the 
Italian Institute of Higher Mathematics. The main 
function of this Centre is to ensure mutual assistance 
and international collaboration between existing com- 
putation and information processing bodies. Its Bulle- 
tin No. 1 was published in April, 1958, from the 
Secretariat, Palazzo degli Uffici, Zona dell’Eur, Rome. 


Computer Conference.—The first conference of the 
British Computer Society will be held in Cambridge 
from 22nd to 25th June, 1959, 


Air Traffic Control.—Plans are being made by the 
Guild of Air Traffic Control Officers to hold a con- 
vention on October 23rd and 24th at Southend-on-Sea. 
Information on the convention is obtainable from the 
Guild, 118, Mount Street, London, W.1. 
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NOVEL TV TOWER.—This 
model shows the novel 
construction of the tower 
built by the Bayerische 
Rundfunk on the summit 
of the Ochsenkopf, north 
east of Bayreuth, to carry 
the aerials for a television 
and v.h.f./f.m. station. The 
transmitting equipment is 
housed in the eight stories 
in the lower part of the 
tower. The first of the 
four platforms carries the 
parabolic reflectors for the 
radio links and the second 
platform is provided to 
protect the reflectors from 
falling ice. The Band Il 
aerials are mounted above 
the third platform below 
which are the Band | tele- 
vision aerials. Provision is 
made to extend the height 
of the tower from 166 m to 
180 m to accommodate the 
arrays for a Band IV tele- 
vision transmitter. The 
base of the tower is 1,013m 
above sea level. 


Institute of Physics.—The Instrtute’s report for 1957 
shows that during the year the membership rose to close 
on 6,000. Of the 68 candidates who took the recently 
established graduateship examination only 21 passed. 


S.I.M.A. Council—New members elected to the 
council of the Scientific Instrument Manufacturers’ 
Association for 1958/59 are G. C. Fairbanks, represent- 
ing Elliott Brothers, H. R. A. de Jonge (Rank Precision 
Industries), E. R. Ponsford (Solartron), and J. Rock 
Cooper (Oertling). 


Plastics Travel Scholarships—Two £500 European 
travel scholarships have been given to the British Plas- 
tics Federation by the Iliffe Associated Press. Nomina- 
tions for the scholarships, which are open to men and 
women in the plastics industry, should be submitted to 
the Federation, 47-48, Piccadilly, London, W.1, by 
August 31st. 


Norwood Technical College.—The 1958/59 prospec- 
tus of the Norwood Technical College, London, S.E.27, 
includes details of full-time, part-time and evening 
courses in  telecommunications engineering,  v.h.f. 
techniques, electronic instrumentation, radar mainten- 
ance, radio and television servicing and advanced radio 
operating. 


S.E. London Technical College, Lewisham Way, 
S.E.4, is running a six months’ full-time course starting 
in October in preparation for Part III of the I.E.E. 
Examination. Provision is made for specializing in 
industrial electronics and radio communication, 


Amateurs’ Courses.—The East London Group of the 
R.S.G.B. is again organizing in conjunction with the 
Essex County Council a course in preparation for the 
radio amateurs’ examination. The eight-month course 
will be held at the Ilford Literary Institute, High School 
for Girls, Cranbrook Road, Ilford, Essex, on Wednesday 
evenings commencing September 24th (fee 30s). A 
morse class (fee £1) will be held at the Institute on 
Monday evenings. 
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I.E.E. Radio Section.—The chairman of the Radio and 
Telecommunication Section of the I.E.E. for 1958/59 is 
G. Millington (see Personalities). Two new vice- 
chairmen have been elected; they are: R. J. Halsey, 
C.M.G., B.Sc. (G.P.O.); and T. B. D. Terroni, B.Sc. 
(A. T. & E.). The five new ordinary members of the 
committee are: D. A. Barron, M.Sc. (G.P.O.); G. G. 
Gouriet — C. G. Mayer, O.B.E. (R.C.A.); J. Moir 
(B.T.H.); and A. J. Young (English Electric Valve). 


~ Television Convention.—The British Amateur Tele- 
vision Club will be holding its fourth amateur television 
convention on September 6th from 10.0 to 7.0 in the 
Conway Hall, Red Lion Square, London, W.C.1. There 
will be displays of amateur-built television equipment 
in operation, including demonstrations of colour tele- 
vision. The charge for admission of non-members is 
5s (2s 6d after 2.0 p.m.). Further particulars are obtain- 
able from D. S. Reid, 27, Rose Valley, Brentwood, Essex. 


Research Fellowship.—The Committee representing 
the Royal Society and the Armourers and Brasiers’ 
Company has appointed Dr. T. E. Faber, of Corpus 
Christi College, Cambridge, as Armourers and Brasiers’ 
Company Research Fellow from October Ist, to work at 
the Cavendish Laboratory, Cambridge, on the electronic 
properties of liquid metals. 


American films previously distributed in this country 
through the U.S. Embassy are now available from the 
Film Library of the Central Qffice of Information. 
Among the 159 American films listed in a supplement 
to the Library’s main catalogue are two 16-mm films 
on the diode and triode and another (running for 31 
minutes) on the life of Edison. 


E.F.F.I.—The first name in the list of organizations 
participating in the Electronic Forum for Industry given 
in our last issue should have been the British Electrical 
and Allied Manufacturers’ Association, and not 
B.R.E.M.A., as inadvertently stated. 


QSL cards have in the past been issued free to 
amateurs by Mullards, but owing to the increased cost 
of production it has been necessary to make a nominal 
charge for supplying and overprinting. ‘The charges 
are:—250 cards, £1; 500 cards, £1 10s; and 1,000 cards, 
Ez. 


§ FOR TODAY 5 Fil 


Pricke? 


Evening Courses for the Radio Amateurs’ Examina- 
tion and in radio and television servicing will be con- 
ducted at the Brentford Evening Institute, Middlesex, 
commencing September 22nd. Particulars are obtain- 
able from the Education Office, Town Hall, Chiswick, 
London, W.4. A radio and television maintenance 
course will be conducted at the Wesley Evening 
Institute, Stonebridge Road, London, N.W.10, com- 
mencing in September. At the Northwood Evening 
Institute, Potter Street, Northwood Hills, Middx., two 
radio courses will be held next session. One covers the 
Radio Amateurs’ Examination syllabus the other being 
a more advanced course. Classes commence on 
September 23rd. 

Courses for Overseas erseas 
distributors of Pye equipment have for some time been 
able to send their technical staff for factory training at 
Cambridge, and for this purpose Pye have now set up 
a training school. Three training courses—elementary 
radio, advanced radio and television servicing—will be 
held each year for overseas trainee engineers. At 
present 30 students are attending these courses. 

Capitol Radio Engineering Institute, which has been 
established for some years in Washington, D.C., where 
it provides both residential and postal courses in radio 
and electronic engineering, is establishing an overseas 
headquarters in London. Arthur F. R. Cotton, who 
went to the United States 11 years ago, has been 
appointed Director of European Operations for the 
Institute. 


“Science Recorded” is the title of the tape recorded 
magazine issued monthly by Science for the Blind, a 
subsidiary of the Philadelphia Association for the Blind. 
According to a note in General Radio Experimenter, 
one source from which radio material is extracted, over 
4,000 tapes were dispatched during the 12 months 
ended last October. 


For the DXer.— World Radio Handbook for Lis- 
teners,” now in its 12th edition, includes not only 
frequencies of transmitters but also tuning signals, times 
of regular transmissions, names of broadcasting person- 
alities and other useful information on the broadcasting 
organizations of the world. Although published in 
Denmark it is printed in English and is available in this 
country from Surridge, Dawson & Co., Ltd., 136, New 
Kent Road, London, S.E.1, price 13s 6d. 


AIR TERMINAL TELEVISION.—Closed-circuit TV equipment has been installed at the West London Air Terminal as an aid to 


making announcements. 
receivers in various parts of the building, then a “ caption’ 


The announcement is spoken once only, the announcer appearing on the screens of eight 21-in Pye 
’ giving the details is screened. The equipment uses a standard 


Pye Staticon tube camera which covers both the announcer and the bilingual captions, which are inserted in a carrying cradle 
in the control panel (right). The total cost of the equipment, installed by Audio and Video Rentals, was in the region of £2,000 
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G. Millington, M.A. (Cantab.), B.Sc., the new chair- 
man of the Radio and Telecommunication Section of 
the I.E.E., has been with Marconi’s since 1931 special- 
izing in theoretical and experimental studies relating to 
wave propagation. He has 
headed the company’s 
propagation section since 
the retirement of T. L. 
Eckersley in 1946. A 
native of Southwark, 
London, he was a pupil 
of St. Olave’s grammar 
school and later gradu- 
ated at Clare College, 
Cambridge, For two years 
Mr. Millington was en- 
gaged in research work 
on beta-rays at the Caven- 
dish Laboratory. In 1953 
he was appointed inter- 
national vice-chairman of 
the C.C.I.R. study group 
investigating the prob- 
lems of ground-wave 
propagation. 


D. H. Black, M.Sc., Ph.D., who for the past two or 
three years has been principal director of electronics 
research and development in the Ministry of Supply, 
has been appointed director of the Ministry’s Armament 
Research and Development Establishment at Fort 
Halstead. Dr. Black has been in the Civil Service since 
1939, before which he spent 14 years in industry, the 
last seven being with Standard Telephones & Cables. 
He was at R.R.D.E. (now R.R.E.), Malvern, for two 
years before being appointed in 1947 director of elec- 
tronics research and development (defence) in the 
M.o.S. He held this post until 1953 when he went to 
Australia for two years as head of the United Kingdom 
Ministry of Supply staff in the Commonwealth. 


G. MILLINGTON 


C. H. Banthorpe recently became technical director 
of Central Equipment, Ltd., of which Derwent Tele- 
vision is a part. He joined the company in 1936 as a 
radio service engineer. Throughout the war he was at 
the Telecommunications Research Establishment, after 
which he returned to Central Equipment to take charge 
of radar production and test, transferring to television 
shortly before the B.B.C. transmissions recommenced. 
For several years he has been works manager of the 
Derwent factory at Perivale, Middlesex, and has been 
responsible for the designing of their television receivers 
since 1951. 


W. E. C. Varley, Associate I.E.E., has been appointed 
by the B.B.C. assistant superintendent engineer (trans- 
mitters) on the retirement of C. W. Skinner, M.B.E., 
after more than 33 years’ service. Mr. Varley joined 
the Corporation in 1933 as an assistant maintenance 
engineer at the Daventry transmitting station. In 
1935 he was appointed assistant to the superintendent 
engineer (transmitters) in London. In this capacity he 
was responsible for the development and maintenance 
of precision equipment for the control of frequency of 
medium- and short-wave transmitters. He has carried 
out a number of broadcasting surveys in Africa and 
elsewhere on behalf of H.M. Government. 


W. Jj. Phillips, for the past 18 years with Siemens 
Edison Swan in charge of their cathode-ray tube and 
valve life test department, has joined Perth Radios, Ltd., 
as works manager. 


R. W. Addie, M.A., who joined E.M.I. Electronics six 
months ago as export manager, has been appointed to 
the board as marketing director. 
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P. G. A. H. Voigt, B.Sc., the well-known loudspeaker 
designer, who has lived in Canada since 1950, has been 
elected chairman of the Canadian Society of Music 
Enthusiasts, the aim of which is “to provide its members 
with a better understanding of both music and the 
technical means to attain its reproduction in high 
fidelity.” Mr. Voigt’s tape-recorded address given at 
the 2lst anniversary celebration of the B.S.R.A. was 
repeated at a recent meeting of the Canadian S.M.E. 


A. H. Dickinson, A.M.Brit.I.R.E., who was an assis- 
tant engineer in the B.B.C. research department during 
the war and since 1945 has been with Broadcast Relay 
Services as chief engineer in their overseas branches, 
has left the company to join the broadcasting section of 
the Colonial Office as chief engineer, Department of 
Information and Communications, British Honduras. 
He is well known for his work on the development of 
vertical incidence broadcasting. 


D. L. Phillips, M.M., M.Inst.B.E., A.M.Brit.I.R.E., 
has resigned his appointment as works manager of 
Technograph Electronic Products, Ltd., the develop- 
ment and manufacturing company of Technograph 
Printed Circuits, Ltd. He will be undertaking consult- 
ing work and has been appointed consultant to Mills & 
Rockleys, Ltd., of Coventry. During the war he served 
as a technical signals officer in the R.A.F. Prior to 
joining Technograph he was in Plessey’s components 
division at Swindon. 


OUR AUTHORS 


J. N. Prewett, M.A., Grad.I.E.E., author of the article 
describing a transistor test set, obtained his degree in 
natural sciences at Clare College, Cambridge, and after 
serving for two years in the Royal Signals joined the 
Central Electricity Research Laboratories in 1953. At 
the laboratories he has been mainly concerned with 
electronic circuit designing. 


S. Welldon, who in this issue discusses the use of the 
Zener diode as a voltage stabilizer for small motors, 
joined the research laboratories of the G.E.C. in 1947 
where he initially worked on the development of equip- 
ment for the London-Birmingham television link. He 
has more recently been working on semiconductor 
evaluation and applications. 


J. H. Jowett, B.Sc:(Eng.), who describes a photo- 
graphic timer on page 385, recently joined the J. Lang- 
ham-Thompson organization at Bushey Heath, Middle- 
sex, as a trials engineer. After graduation at Bradford 
Technical College in 1952 he took a two-year graduate 
apprenticeship course with the G.E.C. at Coventry, and 
from 1954 until March this year was on the staff of the 
G.E.C. applied electronics laboratories. His interest in 
photography is purely as a hobby. 


OBITUARY 


Reginald Charles Bulgin, a director of A. F. Bulgin & 
Co., died on June 6th at the age of 52. He had been with 
the company since its inception in 1923, and was in 
charge of the Purchasing Department. 


EDITORIAL ASSISTANT WANTED 
Our sister journal Electronic & Radio Engineer invites 
applications for a post as editorial assistant. The duties 
are of a varied nature and call for an ability to write 
clearly as well as a wide technical knowledge. A good 
background of general physics is desirable and experi- 
ence in radio and electronics is essential. 

Applications should be addressed to the Editor, Elec- 
tronic & Radio Engineer, Dorset House, Stamford St., 
London, S.E.1. 
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News from the Industry 


75th Anniversary.—An exhibition to mark the pro- 
gress of design in telecommunications over the past 75 
years was organized last month by Standard Telephones 
& Cables who started business with a staff of three 
in Moorgate, London, in 1883 as agents for telephone 
apparatus. They now employ 25,000 at eight major 
factories throughout the United Kingdom. 


B.T.M.-Powers-Samas Merger.—The British Tabulat- 
ing Machine Company and Powers-Samas Accounting 
Machines have reached agreement in principle for a 
merger of their businesses. A new operating company 
will be formed to take over the undertakings of both 
companies. 


Mullard.—A new division to be known as the Govern- 
ment and Industrial Valve Division has been formed, 
which will mainly embrace the former Communications 
and Industrial Valve Department and the Government 
Radio Valve Department. Head of the new division is 
H. St. A. Malleson. Within the new division four 
product groups have been established with a com- 
mercial manager in charge of each: electron optical 
devices (J. V. s. Tyndall), receiving valves (D. R. Rolin- 
son), special industrial valves (K. F. Gimson), and trans- 
mitting and microwave valves (P. S. Britton). 


Heath Kits, which cover receivers, amplifiers, test 
equipment, etc., are to be marketed in this country. 
Daystrom, Ltd. has been set up over here by Daystrom 
Inc. (Murray Hill, N.J.), of which the Heath Company is 
a subsidiary. Temporary factory accommodation has 
been secured in Gloucester and production is planned 
to start before the end of this year. George Tillett, 
formerly chief engineer and a director of Armstrong 
Wireless and Television, has been appointed chief 
engineer. 


Ultra’s turnover for the year ended last March was 
a record for the company with a net profit of £114,191, 
nearly double that of the previous year. In his report 
the chairman, Edward Rosen, said that “the diversified 
activities of the special products division are now larger 
than that of the company’s founder business, radio and 
television.” 


Ever Ready.—The annual report of the Ever Ready 
Company (Great Britain) records that the net profit 
before taxation for the year ended March Ist was 
£1,926,303 compared with £1 797810 for the previous 
period. Taxation will absorb nearly £1M. The report 
also states that 355 members of the staff have received 
gold watches for twenty-five years’ continuous service 
with the company. 


Evershed & Vignoles, Ltd., have established a Scot- 
tish area office at 13, Rutland Street, Edinburgh, 1. 
(Tel.: Fountainbridge 3058.) R. M. Wardrop, who for 
some years prior to joining the company in 1955, was 
A the G.E.C. Research Laboratories, is in charge of the 
office. 


Cosmocord, Ltd., have set up a stereophonic test 
laboratory at their works at Waltham Cross, Herts. The 
company is producing a stereo cartridge (Acostereo) and 
is developing a combined cartridge for stereo, L.P. and 
standard records. 


Winston Electronics, Ltd., have been appointed U.K. 
distributors of the Beckman-Berkeley (Richmond, Cal., 
U.S.A.) range of electronic equipment for industry. 


Air Surveillance Radar.—The new Decca long-range 
air surveillance radar announced last month, was 
inadvertently quoted as operating in the 3-cm band. 
The D.A.S.R.1 operates on a wavelength of 10 cm. 
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Electronic Rentals Association, Ltd., has been formed 
by a number of sound and television receiver rental con- 
cerns “to promote the consideration and discussion of 
all questions affecting rental services ...”. The regis- 
tered office of the association is at 75, Cannon Street, 
London, E.C.4. 


Jason (France) has been formed by the Jason Motor 
and Electronic Company to manufacture high-fidelity 
equipment in France. The offices are at 19 Boulevard 
des Capucines, Paris, 2e. The company’s first products 
will be the Jason J10 amplifier and the CQ speaker, 
which is being made under licence from CQ Audio, Ltd. 


Vibration and shock testing service for potential 
users of isolating mountings is one of the activities of 
the new engineering laboratory of Cementation 
(Muffelite), Ltd., Molesey Road, Hersham, Surrey, who 
manufacture anti-vibration mountings under licence 
from Barry Controls Inc. (U.S.A.). 


Simon Equipment, Ltd., has supplied a multi- 
channel recording installation for the Central Electricity 
Generating Board in Manchester. It is capable of 
eighteen hours uninterrupted recording on four channels 
simultaneously and incorporates a time injection unit 
which superimposes time signals on all channels at one- 
minute intervals. The company also announces the 
appointment of J. A. Wright, previously with Ericsson 
Telephones and Siemens Edison Swan, as_ works 
manager. 


Plessey’s chemical and metallurgical division, at 
Towcester, Northants, has recently moved a section of 
its plant engaged in the production of ferromagnetic 
memory planes to a new factory at Water Lane, 
Towcester. 

Phiips’ North-East Regional Headquarters are now 
at 72, Wellington Street, Leeds. The building includes 
a large lecture room, a showroom and a trade advice 
centre. 

Murphy Radio v.h.f. mobile radio equipment was 
used by motor cycle travelling marshals during the 
Tourist Trophy races in the Isle of Man this year. 


OVERSEAS TRADE 


Britain in Europe Committee.—An organization under 
this title has been set up with offices at 61, Catherine 
Place, Palace Street, London, S.W.1 (Tel.: Victoria 
4165) to promote interest in the proposed European 
Free Trade Area. Among the 50 or so members of the 
committee, of which Sir David Kelly is chairman, is 
C. O. Stanley, chairman of Pye, and D. Maxwell Buist, 
export director of B.E.A.M.A. 


V.H.F. radio-te‘ephone equipment has been supplied 
by Marconi’s for the port of Karachi. Ten-watt f.m. 
transmitter-receivers have been installed in five harbour 
craft and there are three base stations. 


Data control system suitable for use with large 
skin-milling machines of the type used for manufac- 
turing large aircraft components has been developed by 
E.M.I. in collaboration with the Cincinnati Milling 
Machine Co., of Ohio. Equipment for the system is 
being manufactured at Hayes for the Air Materiel Com- 
mand of the U.S. Air Force. 

V.H.F. equipment valued at £15,000, including 15 
f.m. radio links. is being manufactured by A.T.E. 
(Bridgnorth), Ltd., for connecting the administration 
headquarters of the Bahrein Petroleum Company at 
Awali, Bahrein Islands, with the refinery, wharf and 
other locations. 
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Announcing 
two new EDISWAN Photomultipliers 


We are pleased to announce two new Ediswan Photomultipliers : Type 27 M12 and Type 27 M13. 
Both are based on the well-known Ediswan Photomultiplier Type 27 Mr. 
Here are brief details of the new types (further particulars will be gladly given on request) : 
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27 Mi2 27 Mis 


Seven-stage Photomultiplier with twin anodes. These 
provide a double output, which remains well matched 


Nine-stage Photomultiplier specially designed for use in 
aircraft and other locations where strong vibration is 


experienced. under all conditions. 
Base: Flying Lead Base: Ir pin sub-magnal 
Cathode: Blue Sensitive Cathode: Blue sensitive 


Av. Cathode Sensitivity: 


Max. Anode Current: 

Typical Operation: 
Volts per stage 
Volts anode to 
secondary cathode 
Sensitivity 
(white light) 
Average Current 
Amplification 

List Price: £18.0.0 


20 PA/lumen 
ImA 


65V 
65V 
1.0 A/lumen 


60,000 


Av. Cathode Sensitivity: 


Max. Anode Current: 

Typical Operation: 
Volts per stage 
Volts anode to 
secondary cathode 
Sensitivity 
(white light) 
Average Current 
Amplification 

List Price: £16.0.0 


15 BA/lumen 
ImA 


125V 
50V 
2-0 A/lumen 


13,000 


SIEMENS EDISON SWAN LIMITED 


Other Photomultipliers in the Ediswan range. 
27 Mr Standard high sensitivity type (9 stage) 
27 M2 Lower sensitivity (9 stage) type 

27 M3 Sensitive to near ultra violet (9 stage) 


List price £15.0.0. AN A.E.I. COMPANY 


List price £ 8.0.0. 
List price £16.0.0. 
crc 16/§ 


155 CHARING CROSS ROAD, LONDON, W.C.2 AND BRANCHES 
Phone: GERrard 8660. Grams: Sieswan, Westcent, Londod 
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Transistor Test Set 


Measurement of Collector Leakage 


and Current Gain 


By J. N. PREWETT*, M.A., Grad. 1.E.E. 


- designing or maintaining transistor equip- 
ment, some means of measuring the “ goodness ” 
of a transistor is required. Ideally, six or more 
characteristic curves should be plotted and com- 
pared with the manufacturer’s data. Since this 
operation is lengthy and involves the use of a lot 
of expensive equipment, a simpler means of testing 
transistors was devised. 

The parameters measured are I,,,, the collector 
leakage current with the base open circuit (also 
called I’,,), and 8, the common emitter current gain 
with short-circuited collector (also called «’). The 
majority of transistor faults will show up on these 
two measurements. To avoid accidental damage 
to transistors under test, the measurements are made 
at fixed low values of current and voltage. 

The following measurements may be made: 

(a) I,,, from 0 to 1 mA (V,,=2°5 to 1 V depending 
on leakage current) 
(b) 8 from 5 to 100 (V,,=2-5V, I.=1.3 to 2:3mA). 

The equipment is suitable for testing p-n-p or 
n-p-n germanium junction transistors with up to 
about 200 mW dissipation. Silicon units may also 
be tested, but the measured value of £ will be rather 
lower than the true value. 
Measurement of I,,,—The collector leakage 
current is not very 
dependent on volt- 
age until the collect- 
or breakdown volt- 
age is approached. 
For convenience, 
the measurement is 
made at a supply 
voltage of between 
1 and 2°55 V, de- 
pending on the 
value of the leakage 
current. The basic 
measuring circuit is 
shown in Fig. 1. 
Should the transist- 
or have a short circuit fault, R, will limit the meter 
current to 1:65mA. 

Measurement of S—The_method employed is to 
set up the transistor in a jcommon emitter circuit, 
so as to pass 1-3 mA collector current. If the base 
current is now increased by 7, the collector current 
will increase by £7, assuming that the value of 8 does 
not change when the collector current is increased. 


ImA 


TRANSISTOR 
UNDER TEST 


OV 


i RS 


Measurement of |... 


* Central Electricity Research Laboratories. 
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External view of test set. 


In practice there is a small variation of 8, but this 
does not greatly affect the measurement. If we 
make 7=10 wA, and allow for a maximum value of 
B of 100, then £2 = 1 mA when § = 100. Provided 
the initial 1-3 mA collector current can be backed off, 
the increase in collector current may be displayed 
on a 0 to 1 milliammeter calibrated 0 to 100, so 
that 8 may be read directly. 

Fig. 2 shows the circuit used to measure 8. With 
Sl open, the collector current is controlled by 
RV, which adjusts the base current. When I, = 
1-3 mA, the voltage drop across the collector load 
R, is such that V, = 2:5 V. Since both sides of the 
milliammeter are now at the same potential, no 
current can flow through it, and it will read zero. 

When Sl1 is closed, an additional 104A (2:5V/R, 
approximately) will flow into the base, increasing 
the collector current by 108 wA. If the meter 
resistance is very much less than the collector load 
resistance, all the additional collector current will 
flow through the meter. Since the meter has a 
l-mA movement, and is calibrated 0 to 100, the 
meter reading now gives the value of 8. 

When using this method of measurement, there 
are a number of small errors, most of which can be 
eliminated or reduced. The sources of these 
errors are: (a) the meter, (b) the current 7 through 
R,, (c) the fraction of 7 injected into the base of the 
transistor due to finite base resistance, (d) the 
fraction of the increase in the collector current which 
passes through the meter, determined by the meter 
resistance and internal resistance of the 2.5 V source 
and (e) the variation of 8 with collector current. 

If a small ex-Government meter is used, there may 
be up to 10% error on the full scale reading of the 
meter. This error may be eliminated as follows. 
The meter, in series with a 2:5-kQ, 1% tolerance, 
high-stability resistor is placed across the 2-5-V 
and 0-V points, and the voltage of the 2-5-V source 
adjusted for full scale deflection. If the meter 
reads 10% high, say, the 2-5-V source will be 10% 
below its nominal value (neglecting the meter 
resistance compared with 2:5 kQ). Reverting now 
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R3 
2:7k 
a = See 5V 
imA 
RV, TRANSISTOR 
100k UNDER TEST 
00V 
Fig. 2. Measurement of B. 
~6V OR Vo—p——ay. S?e . 
2 @——0 -6 
co 
R7 
X2 1k 
0C76 
RV2 
ash ° 
-2:1V 
10 -39V° 4 
R Re 
a "2k 
OV oR ee . 
“ 2 00 
S2d 


Fig. 3. Voltage supplies. 


to Fig. 2, the current flowing through R, will be 
10% low, and the additional collector current will 
be 10% low. But as the meter reads high by the 
same amount, the error will be corrected. 

For the majority of transistors under test, the 
base-emitter voltage will be approximately 0-15 V, 
and the input slope resistance of the order of 1,000 Q. 
Thus the current flowing through R, is only (2-50— 
0-15)/R, instead of 2:5/R,. Also a small percentage 
of this current flows up R, instead of into the tran- 
sistor base, the amount depending on the position 
of RV,. Furthermore, at the collector, the meter 
plus source internal resistance will be about 100 2 
(meter resistance about 80 Q), so that a small percen- 
tage of the additional collector current flows up the 
load resistor R,; instead of through the meter. The 
error due to these three causes gives a meter reading 
which lies between 10 and 14% low for most tran- 
sistors. Therefore, the value of R, should be 
reduced by, say, 12% of its value calculated from 
the simple theory. The simple theory requires 
10zA to flow with 2:5 V across R,. 

i.e. Ry = 2:5/10 = 0:25MQ 
The corrected value is therefore given by 88/100 x 
0:25 MQ = 220 kQ. This is a preferred value and 
a 1% tolerance, high-stability type should be used. 

The error due to variation of 8 with collector 
current can only be estimated from published data 
on the transistor type under test. The error should 
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be negligible for small amplifying types having a 
maximum collector current of 10 mA. In the case 
of transistors designed for class-B audio output 
stages or for switching, such as the OC72 and OC76, 
the maximum value of f§ occurs at about 4 mA 
collector current, and the value of 8 measured on 
this test set may be 10 or 20% below the maximum. 
Supplies.—The supply voltages required for testing 
a p-n-p transistor are: 


Collector load supply = —6 V 
Meter supply = —25V 
Emitter supply = OV 


The corresponding voltages for an n-p-n transistor 


are:— 
Hi My Vv which may be } _ 45 v 
expressed as - 6V 


Therefore, to be able to test both p-n-p and n-p-n 
transistors, it is necessary to be able to change over 
the polarity of the supply to the collector load and 
the emitter, and to adjust the meter supply between, 
say, —2.1 and —3.9 V. The extra range of adjust- 
ment allows for battery voltage deterioration and the 
setting up procedure for eliminating meter errors 
described above. The meter supply may be obtained 
from a low-resistance (100 2) potentiometer passing 
60 mA, or from an emitter follower having a total 
circuit drain of about 5 mA. For the same low output 
impedance of about 25 Q, the latter system has 
the obvious advantage of very much lower current 
drain. 

The basic circuit is given in Fig. 3. The base 
potential of transistor X2 is controlled by the CALI- 
BRATE potentiometer RV,. The emitter potential 
of X2 remains a small fraction of a volt more positive 
than the base for tens of milliamperes change in 
emitter current. The emitter of X2 is therefore a 
low impedance source, and is ideal for supplying 
the meter. With the circuit values shown, the 
emitter output impedance is about 25 ©. 

S2 is a reversing switch. Since the meter supply 
current flows in opposite directions for p-n-p and 
n-p-n transistors, a reversing switch must also be 
provided for the meter. 

Complete Test Set.—Fig. 4 shows the 
circuit diagram of the test set, which incorporates 
the circuits of Figs. 1, 2 and 3, with additional 
switching. 

S2 is a 4-pole change-over switch whose position is 
selected for p-n-p or n-p-n transistors. Sl is a com- 
bined on/off and function selector switch. It was 
considered that the set would be less likely to be left 
on after use if the on/off switch was combined in this 
way. The functions of the switch positions are as 
follows:— 


Position 1: Battery off. 
Position 2: Meter supply voltage can be set up by 
RV, (marked CAL. or CALIBRATE). 
Position 3: Circuit of Fig. 1 is set up, and I,,, can 
be read from the meter. 
Position 4: Circuit of Fig. 2 (with $1 open) is set up, 
and RV, (marked BAL. or BALANCE) is adjusted 
for zero meter reading. 
Position 5: An additional 10 yA is injected into the 
base of the transistor being tested and the value of 
B can be read directly from the meter. 

Where it is intended to operate the test set from a 
4}-V battery, the value of R, should be reduced to 
2.2kQ. £8 will now be measured in the collector 
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current range 0.9 to 
1-9mA if the meter supply 
voltage is still fixed at 2.5 
(i.e. 2V across R;). 

Materials and Con- 
struction.— The test set 
was built on the underside 
of the lid of a box 9in x 
4in x 2in as shown in the 
photographs. The layout 
may be varied to suit the 
size and shape of box used. 
If the set is likely to be 
standing idle for long 
periods it is best to use 
an external battery, since 
a burst cell in the same 
compartment as electronic 
equipment may cause con- 
siderable damage. 

The function selector 
switch S1 is a 4-pole 5-way 


METER SUPPLY 
TRANSISTOR 


p-n-p / n-p-n 


FUNCTION 
SELECTOR SWITCH SELECTOR SWITCHES 


CALIBRATE 
CONTROL 


BALANCE 
CONTROL 


Yaxley switch. The wiper 
of Sla must be double 
width, so that when it is 
in position 5, number 4 
contact is still made. The wiper of Slc should 
preferably be non-shorting when changing switch 
positions. The p-n-p/n-p-n selector switch S2 may 
either be two adjacent double-pole change-over 
toggle switches, or a Yaxley switch. If the latter, 
the wipers must be non-shorting, to avoid damaging 
the battery when changing from p-n-p to n-p-n. 
Alternatively, a three-position Yaxley switch may be 
used with a dummy middle position (in which the 
battery will still be on). 

The meter may be a small robust ex-Government 
meter calibrated 0 to 1 mA. It is so easy mentally 
to sub-divide the scale into 100 parts, that it is barely 
worth marking it specially to read f. 

An OC76 has been chosen for X2 because at the 


Layout of components on underside of panel. 


time of writing it is one of the most suitable transistors 
on the market, and is also reasonably priced. An 
OC72 is equally suitable if one is available, but 
any small transistor (other than a sub-miniature type) 
whose f is greater than 30 will be satisfactory. 

R, and R, should be 1% tolerance high-stability 
carbon resistors. Selected 5% or 10% tolerance 
resistors may be used instead, but the accuracy of the 
set may be affected as the resistors age. All the re- 
maining resistors are }-watt, 10% tolerance. 

5-amp terminal blocks zre used to bring in the 
battery supply and for connecting the transistor under 
test. The physical connections to emitter, base and 
collector are the same, whether a p-n-p or n-p-n 
transistor is being tested. The battery used is type 


Fig. 4. Circuit diagram of test set. All resistors 4 watt, 10% unless otherwise marked. 
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L15 Drydex hand-lamp battery or equivalent. 

Operation of Test Set.—Connect the 
battery with the correct polarity to the test set. 
Incorrect connection will not damage the test set, 
but will be made obvious by the negative reading on 
the meter when the function selector switch is turned 
to CALIBRATE. 

Set the polarity switches to p-n-p or n-p-n as 
required. Incorrect setting will not damage the 
transistor under test, but the current measured will 
be the emitter leakage current I,,,, which is usually 
very much less than I,,,. In addition, it is unlikely 
that the meter will be able to be set to zero when the 
function selector switch is turned to BALANCE. 

Insert the transistor to be tested into its socket. 
. Changing over emitter and collector connections will 
not damage the transistor, but due to the very low 
value of 8 when the transistor is operated in this 
connection, it is unlikely that the meter will be able 
to be brought to zero. 

Turn the function selector switch to CALIBRATE, 
and adjust the CALIBRATE potentiometer RV, 
for full scale deflection on the meter. 

Turn the function selector switch to I,,,, and read 
off the value. For most transistors at room tempera- 
ture it will lie between 10 and 400 yA. If the meter 
goes off scale, short together the emitter and base 
leads. If the meter reading falls to a very low value, 
the transistor is a satisfactory amplifying device, 
but care should be taken only to use it in circuits 
incorporating a high degree of d.c. stabilization 
of the transistor working point. If the meter remains 
off scale, the collector-base junction has been damaged 
and the transistor is useless. 

Turn the BALANCE control fully anti-clockwise to 
avoid damaging the meter and the transistor at the 
next stage of testing. Turn the function selector 
switch to BALANCE, and adjust the meter to zero 
with the BALANCE control RV. 

Turn the function selector switch to 8, and read 
off the value of § on the meter (f.s.d. corresponds 
to B = 100). 

Turn the function selector switch back to OFF, 
and remove the transistor under test. 

Results.—A V10/30 and an OC72 had their 8 


SHORT-WAVE CONDITIONS 


TABLE | 


| | Measured value of £ 


Transistor | | 
| D.C. Test Set A.C. Test Set | 
Vi0/30 ad 45 43 
te OC72 ee 72 Te! : 70 — 


values measured both on this test set, and on an a.c. 
test rig. In the latter case, a 1-»A, 1,000-c/s current 
was injected into the base of the transistor under 
test, and the voltage across a 330- resistor in the 
collector circuit was measured to obtain the a.c. 
collector current. The measurement was made with 
the d.c. conditions as close as possible to those in 
the test set, ie. V,, = —2.5 V, I, = —1.5 mA. 
The estimated maximum error of the value of B 
measured by the a.c. method is 4%.” 

The values of 8 obtained by the two methods are 
given in Table 1. 

The agreement between the two methods is con- 
sidered to be quite satisfactory, especially as the 
primary purpose of the d.c. test set is to check 
transistors rather than to make accurate measure- 
ments of their characteristics. 

To test the sensitivity of the test set to battery 
voltage changes, several transistors were tested 
using a 44-V battery, and the values of 8 compared 
with those obtained with a 6-V battery. It was found 
that the former values were less than 5% low for 
small transistors, and less than 10% low for low- 
power transistors. This lowering of the measured 
value of 8 is caused by the lowering of the actual 
value of § due to the fall of the initial value of collector 
current from 1.3mA to 0.75 mA. 

Conclusions.—The test set described in this 
report will measure the collector leakage current 
and current amplification factor of transistors with 
up to 200 mW collector dissipation with sufficient 
accuracy to determine their suitability for a particular 
circuit. It can be constructed quite cheaply, is 
simple and virtually foolproof in use, and has proved 
its worth over the last eighteen months. 
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THE full curves given here indicate the highest fre- 
quencies likely to be usable at any time of the day or 
night for reliable communications over four long- 
distance paths from this country during August. 
Broken-line curves give the highest frequencies that 
will sustain a partial service throughout the same period. 
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2.—Practical Applications 


- determination of velocity by Doppler effect 
has been in the news recently as a result of its 
use by the traffic police in Britain, America and on 
the Continent for detecting violations of the speed 
limits. In this application the direction of motion 
is self-evident, so no special means of directional dis- 
crimination, as discussed last month, is required. 

Another topical application in which the direction 
of motion is self-evident is the measurement of the 
velocities of artificial satellites of the earth. The 
author is not aware of any published information 
on this, but it is presumed that coherent pulse 
methods would be used. This means that the radar 
pulses, instead of being “self-oscillating,” are de- 
rived from, or locked to, a drive of very stable 
frequency. The oscillations in each transmitted 
pulse are thus coherent with this drive, and the 
received pulses form a group of oscillations that 
can be made to beat with the drive oscillations, 
forming a Doppler note when the target is moving. 
If the Doppler and pulse repetition frequencies are 
integrally related, interference effects take place 
that result in “blind spots” at the corresponding 
radial velocities. 

Range information can be obtained with c.w. 
Doppler radar by several different methods. The 
most obvious way would seem to be to combine 
Doppler indication with f.m. radar. D.C. G. Luck 
describes a use of this in “Frequency Modulated 
Radar” (McGraw-Hill, 1949). A triangular fre- 
quency sweep cycle is employed, and use is made 
of the fact that the Doppler shift raises the f.m. 
beat frequency on one stroke of the triangular 
frequency sweep, say the upward, and lowers it on 
the other, say the downward, or vice-versa accord- 
ing to the direction of motion. The principle is 
illustrated in Fig. 1. This method was actually 
used in apparatus developed for the American air 
force in the war as a bomb-release device. It was 
set up in accordance with the speed and height of 
the aircraft, and was claimed to be effective in secur- 
ing a high percentage of hits. 

Another method* is applied with a sawtooth fre- 
quency modulation sweep. In principle this is very 
similar to a coherent pulse system. A small section 
of the beat note is examined with a short gating 
pulse recurring at the sawtooth repetition frequency. 
Stationary targets produce steady signals, whilst 
moving targets give an output that is amplitude 
modulated at the Doppler note frequency. 

Fig. 2 illustrates this method: (a) shows successive 
sawtooth frequency sweeps, and the position of a 
short gating pulse which occurs at exactly the same 
part of the sawtooth sweep on every stroke; (b), (c) 
and (d) show what happens stroke by stroke, to a 
very much larger scale. At (b), for fixed targets, 
exactly the same part of the beat note cycle is inter- 
cepted each time, and there is no output component 
within the range of the Doppler frequency filters 
used. At (c), owing to approach motion there is a 


* British Patent 660,631. 
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progressive advance in phase of the beat note part 
intercepted by the gating pulse and there is conse- 
quently an a.c. output acceptable to the Doppler 
filter. The filtered output is shown at (e) by the 
full line. At (d) is shown a similar stroke-by-stroke 
phase shift for a receding target: the gating pulse 
sees a progressively retarded beat note phase. The 
filtered Doppler output is now of opposite phase, 
as shown by the dotted line in (e). 

The range is defined by the beat note frequency. 
As the beat note will in practice be much higher 
in frequency than the Doppler note, the Doppler 
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Fig. |. Principles of a system combining Doppler indica- 
tion with f.m. radar for range measurement. Above is the 
triangular frequency sweep and below is the variation of 
beat note on the same time scale. 
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shift of beat note is not sufficient to affect the 
accuracy of the range display. Range can therefore 
be displayed in the manner normal for frequency 
modulated radar. Analysis of the Doppler note 
defines the target velocity. This method produces 
“blind spots” when the Doppler note is a multiple 
of the frequency modulation repetition frequency, 
in the same way as a coherent pulse system does in 
relation to the pulse repetition frequency. 

Amongst other methods which might be men- 
tioned, two are of ,special interest as illustrating 
general principles that may find useful application. 
The first may be described as the two-frequency 
method. Going back to the illustration used in last 
month’s article on general principles, the phase 
indicator can record radial distance in half wave- 
lengths. If it is impracticable or inconvenient to 
count the number of turns representing half wave- 
lengths, there is no means of determining the radial 
motion if it is over one half wavelength. Further- 
more, even if the distance moved radially could 
be recorded in this way, in most cases the initial 
conditions would remain unknown, and hence the 
absolute range cannot be defined. 
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(e) outputs FILTERED DOPPLER NOTE (d) 


Fig. 2. Another system for range measurement combining Doppler with frequency modulation. 


and (e) are explained in the text. 


Both these objections can be overcome by radiat- 
ing a second, slightly different frequency. As the 
relationship betwen Doppler phase and range is 
linear for all transmitted frequencies, it is apparent 
that the differences of phase between the Doppler 
notes from a double frequency source must also 
be linear with respect to range. Fig. 3 illustrates 
this. Now if frequencies are chosen so that this 
difference of phase just reaches one complete phase 
cycle at a given radial distance of the target, we can 
make radial measurements within this range by 
extracting the Doppler note for each frequency 
separately and then measuring the phase difference 
between these Doppler notes. The range is then 
proportional to the phase difference. 

There is a very simple numerical relation which 
gives the correct range scale factor. The fraction 
of a cycle difference in phase between the Doppler 
notes directly represents the fraction of one half- 
wave radial distance moved, for the wavelength 
corresponding to the frequency difference between 
the transmitted frequencies. Thus if we wish to 
measure ranges up to 15km without ambiguity, we 
must make the frequency differences correspond 
to a wavelength of 30km. The frequency difference 
must then be 10kc/s, and the phase meter will read 
to a scale of one turn equals 15km radial distance. 

The other method was originally proposed by the 
late E. H. Armstrong, and was tried experimentally 
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Diagrams (a), (b), (c), (d) 


for long-range radar. He adapted his f.m. radar 
station at Alpine, New Jersey, for the purpose. It 
has subsequently been developed in this country by 
Marconi’s*. This method of range determination goes 
back to Newton, but was-used by him in the opposite 
sense to determine the velocity of sound. It is related 
that in a college quadrangle at Cambridge he clapped 
his hands at a steady rate which he adjusted until he 
could not hear the return echo from the quadrangle 
wall, as it synchronized with the direct clap sound. 
The time interval between the hand claps was thus 
made equal to the time taken for the clap to reach 
the wall and return. As the distance from the wall 
was known, the speed of sound was directly calcu- 
lated. If he had known the speed of sound he could 
equally well have calculated his distance from the 
wall. 

Armstrong’s experiment was carried out by fre- 
quency modulating his transmitter, sinusoidally, with 
an oscillation whose frequency he could control. 
Moving targets then gave a clear, uninterrupted 
Doppler note (corresponding to the radial target 
velocity and the wavelength radiated) when the modu- 
lation frequency was adjusted so that the radar 
return arrived exactly one modulation period later 
than the transmitted cycle. The range was then equal 
to half of the wavelength corresponding to the modu- 


* British Patent 620,568. 
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Right: —Fig. 3. Doppler range measurement using two 
frequencies, f, and f,. This graph shows that the phase 
difference between the Doppler notes (T.—T,) is also 
linear with respect to range. 


lation frequency. The Doppler note determined the 
target radial velocity in the normal manner. 

Fig. 4 shows, in principle, how Armstrong carried 
out his experiment. To avoid difficulties due to the 
transmitter blotting out the echo signal, only alter- 
nate frequency-modulated cycles were transmitted, 
although the drive circuit carried on without inter- 
ruption. Adjustments of modulation frequency were 
made until the echo signal from a transmitted cycle 
just fell on top of the next non-radiated drive cycle. 
When correctly synchronized, as the diagram shows, 
the Doppler note is steady. When not correctly 
synchronized the beat note is wobbled, and the 
response from the Doppler analyser is therefore 
greatly reduced. 

An interesting point about this method is that, 
so long as each frequency modulation cycle is made 
the same as the preceding one (whatever modulation 
waveform is used), the Doppler note is exactly the 


Below :—Fig. 4. E. H. Armstrong’s radar system involv- 
ing Doppler indication. A block schematic of the trans- 
mitting and receiving equipment is shown above, with the 
frequency modulation sweep and change of Doppler notes 
below. 
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Fig. 5. Arrangement for 
obtaining directional data 
on artificial satellites. 
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same as if the carrier had not been frequency modu- 
lated, if the repetition frequency is correctly synchro- 
nized. Any alteration from synchrony tends to break 
up the Doppler note. The sensitivity to the break-up 
effect is dependent principally upon the frequency 
deviation of the modulation. As a result of this the 
range selectivity can be controlled by varying the 
deviation. 

A very simple, single-target radar system can be 
devised, in which, when a Doppler response is heard, 
the frequency is modulated with a small deviation 
cycle (at first). After the approximate range has been 
found (by increasing the modulation frequency from 
the value representing the maximum range until the 
Doppler note is uninterrupted), the deviation is in- 
creased to measure the range more precisely. Finally, 
with the full deviation available, a setting will be 
obtained in which a very slight alteration of fre- 
quency to one side or the other will obliterate the 
Doppler note. The main practical difficulty in the use 
of this principle is to adapt it to multi-target use. 
Velocity and range resolution have to be performed 


Fig. 6. 


DOPPLER NOTE (c/s) 


TRACK OF_ 


simultaneously, and the design of a practical method 
of displaying the information clearly becomes diffi- 
cult. 

A principle that can be employed for the very 
precise discrimination of direction is that the instant- 
by-instant phase of the Doppler beat note is deter- 
mined by the instant-by-instant relative phase of the 
transmitted and received oscillations. This enables 
the phase comparison of two Doppler notes, origi- 
nating from the same transmitter and received at 
points separated in space, to be used as a very con- 
venient means of determining the corresponding 
high frequency phases. This provides very precise 
directional information when the receiving points 
are many wavelengths apart. 

By the use of u.h.f. or microwaves very high 
discrimination can be obtained with quite short 
bases, and when necessary ambiguities can be re- 
solved by the use of auxiliary shorter bases. More- 
over, the results obtained have an advantage over the 
ordinary multi-lobe interferometry technique as 
applied, for example, with the Cambridge inter- 
ferometric aerial for tracking the “sputniks.” This 
advantage lies in that not only does the phase com- 
parison define the position of the lobe maxima and 
nulls (by noting the in-phase and anti-phase posi- 
tions), but also the exact position in any part of a 
lobe may be determined by the measurement of 
relative phase at intermediate points. 

The possible application of this principle to pro- 
vide accurate data for the determination of satellite 
orbits is interesting enough to warrant an illustration. 
Fig. 5 shows an arrangement that could be used, and 
in Fig. 6 the track of a satellite is plotted in relation 
to the lines that indicate the relationship of phase of 
the Doppler notes. Fig. 5 shows a big “dish” for the 
transmitter (radiating 120 Mc/s c.w.). Smaller 
“dishes,” giving relatively broad beams in order to 
facilitate tracking, are used at the spaced receivers. 
The transmitter oscillation is fed to the receiving 
points, and the Doppler note obtained by beating it 
with the signals is fed back from both receivers to 


(Continued on page 377) 


Track of a satellite plotted in relation to lines indicating phase relationship of Doppler notes. 
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‘*‘BELLING-LEE”’ 


MINIATURE 
UNITORS 


WITH 8 OR 12 CONTACTS 
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L.1387/P L.1387/S 
Moisture —and tracking - resistant 
nylon-filled phenolic material is used 
for body mouldings. Pins are of gold- 
plated* or silver-plated brass. Sockets 
of high grade beryllium copper, slotted 
to ensure good contact with pin. 

Each assembly has a shaped centre 
pin which polarizes the plug on engage- 
ment, and the back of this pin carries 
an 8BA stud for mounting the Unitor 
on chassis or panel. 

Various pin combinations and 
arrangements are possible within the 
same chassis cut-out, to give a highly 
flexible method of obtaining an indi- 
vidual connection for each group of 
interconnections. 


* As distinct from gold flash 


L.1388/P L.1388/S 


L.1387/P. PLUG, with four small and four 
large pins. 


SOCKET FOR L.1387/P. 
PLUG, 8-pole (8 small pins) 
SOCKET FOR L.1388/P. 
L.1389/P. PLUG, 12-pole (12 small pins) 
L.1389/S. SOCKET FOR L.1389/P. 

ae ee ee a 


(No. P490/H) to our General Catalogue: copies 
are available on request. 
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L.1388/P. 
L.1388/S. 
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GREAT CAMBRIDGE ROAD. ENFIELD, ‘MIDDX . ENGLAND 


Telegrams: Radiobel, Enfield 


**BELLING-LEE”’ 


Recently our research unit was 
called in to improve reception at a site 
famed for a poor picture, but where 
cost was not a limiting factor. The 
best picture was being received from 
a transmitter 84 miles away, but it was 
too noisy to be of entertainment value. 
The site was slightly lower than the 
average altitude for the district, but 
the nearest higher ground was at 
least two miles away, and should not 
have been unduly troublesome. The 
house or mansion was a large one and 
it was possible to get an aerial at least 
65ft. above ground level, in fact an 
aerial was in position. 


We started by measuring the field 
strength of the signal on the higher 
ground in front of and behind the site 
and felt that these should be enough 
to work with. The aerial already in 
position was not a “ Belling-Lee ” one 
but was a broadside six erected in such 
a manner as to bring discredit to the 
riggers employers, and to the manu- 
facturers of the aerial. Granted, it 
was a temporary installation but it was 
badly executed. Being a very large 
house, it necessitated a long cable run, 
but ordinary feeder had been used, 
whereas low-loss air-spaced was the 
only feeder to use in the circum- 
stances. The aerial was so fixed that 
it swayed considerably in very little 
breeze, and only for fractions of a 
second could it have been pointing in 
the direction of the transmitter. By 
far the worst feature of the installation 
was the choice of exact site, which was 
over a part of the roof covered with 
lead sheeting. At long ranges the 
dipole likes to “‘ see” mother earth 
below it, and certainly loaths to see 
earthy material like lead roofs. Other 
suitable chimneys were available 
without lead below and one was used’ 


A “ Belling-Lee ” double nine was 
erected to the satisfaction of the 
customer. Incidentally, the new 
aerial was supplied through the dealer 
who originally did the job. “ Belling- 
Lee” do not supply goods direct to 
the public, but are always very glad to 
hear fromthem. The “ Belling-Lee ” 
double nine is the most sensitive and 
efficient band ITI aerial on the market 
at the time of going to press with 
these notes. 


We would like to emphasise that 
careless installation does, in the long 
run, a tremendous amount of harm to 
television. There is no excuse for 
shoddy workmanship. Enough has 
been written to enable aerials to be 
correctly installed. In the case 
described here, granted, it was a “ no 
mans land,” neither B.B.C. nor 
I.T.A. claimed to get a picture into 
the area, but a good picture was 
there as a reward for a little trouble. 
There are many cases where the 
customer could not afford the kind of 
aerial that was necessary, and cer- 
tainly not the cost of specialist services 


NOTES 


from London, but there are still 
people who are prepared to pay for 
service of this kind. The programmes 
may not be required for the entertain- 
ment of the owner, but could be the 
means of bringing him the staff he 
needs to run his home situated as it 
may be, off the beaten track. 


BURNHOPE AERIAL 
for Tyne Tees Television 


This illustration is to remind 
readers that work really is proceeding 
in connection with TV for the North 
East. This is the aerial that will be 
used at Burnhope with the pilot 
transmitter now at Chillerton Down. 
The main I. of W. transmitter is 
expected to be on the air about 
August Ist when the pilot transmitter 
will be released. It will have to be 
taken to the new site adjusted to 
channel 8, and a certain amount of 
maintenance carried out before the 
transmitter will be ready for service 
towards the middle of September. 


It is no secret to say that the 
erection of the main Burnhope mast is 
progressing -so well, that the pilot 
aerial will be secured to the side of the 
main mast at about 400ft. level. High 
power tests are expected to commence 
mid-December and programmes early 
in the New Year. 


Advertisement of 
BELLING & LEE LTD. 
Great Cambridge Rd., Enfield, Middx. 
Written 17th June, 1958 
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the centre of the base. The 
notes are then compared in 
phase, either by a Lissajous 
figure method using a c.r.t. 
display, or preferably by a 
Decometer* type of phase- 
meter. With the arrangement 
shown, and a satellite flying at 
8km/sec at a height of 500km, A=oe 
one complete cycle of phase 

change between the Doppler 

notes takes just over a second 

when the phase is changing at 

the fastest rate, so that such an d 
arrangement should be practic- _% 
able. It would be of advan- 
tage to record and count the 
beats of the interacting Doppler 
notes on a tape recorder, with 
auxiliary time markings. 

The grid lines of Fig. 6 are 
really hyperbole of similar 
nature to those used for hyper- 
bolic navigation systems. As 
the distance of the track from 
the base is very big compared 
with the base, the hyperbole have, for all practical 
purposes, merged into straight joining at the centre 
of the base. This is illustrated in Fig. 7, which 
shows the slope of the grid lines near the base to a 
very big scale compared with Fig. 6. In Fig. 6 the 
Doppler notes for a straight line track of constant 
height are shown above the track. The phase differ- 
ence between the two notes is marked cycle by cycle 
under the track line, starting from the zenith point 
as areference. It will be seen that in moving from 
a distance of 1,000km to the zenith point 45 beat 
cycles are swept through. It would be quite practic- 
able to record or note the quadrature points in 
these cycles up to about 500km from the zenith. 

Velocities can be determined by analysis of the 
beat notes before mixing. A complete set of data 
could thus be obtained for orbit calculation. This 
could easily be supplemented by very precise range 
data, obtained at definite intervals (using the Arm- 
strong method) by frequency modulating the trans- 
mitter with a very accurately known frequency, 
using a relatively big frequency deviation, and noting 
the very sharply defined instants at which the 
Doppler note was pure. It should be added that, 
for the purposes of the illustration, the curvature 
of the earth was not taken into account although 
it would affect matters considerably in practice. 

The Wireless World article by G. E. Beck referred 
to last month ably deals with an aeronautical appli- 
cation in which Doppler effect is used to determine 
the true ground speed and drift angle of an aircraft 
in flight. An interesting application of the method 
described might prove possible for marine naviga- 
tion in coastal waters, by using underwater echo- 
sounding technique. Barium titanate transducers 
make it possible to produce the requisite sharp 
beams, but as relatively high frequencies for echo- 
sounding purposes would have to be used, the 
depth of range would be restricted. Certain extreme 
conditions which induce the production of layers 
of warm or cold water might cause errors at times 
due to ray bending effects. 

Such a system would provide a ship’s log that 
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Fig. 7. 
receivers (Fig. 5). 


* As used in the Decca Nevigator system. 
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The hyperbolz of Fig. 6 shown in more detail at the base between the two 


gave valuable data for coastal navigation. Besides 
true distance run, “ground” speed, drift velocity, 
true course, and drift angle could be indicated. 

Towards the end of the last war the Germans 
used a secondary radar application of Doppler for 
the control of V2 missiles. A continuous wave sig- 
nal was radiated from the ground control station. 
This was received by the missile in flight, doubled 
in frequency and re-radiated. These signals were 
then picked up by the ground station and mixed 
with a signal derived from the signal transmitted 
from the ground by frequency doubling. The Dop- 
pler note thus obtained, as a little consideration 
will show, was exactly the same as if the doubled 
frequency signal had been radiated and returned as 
an echo. The signal-to-noise ratio was very much 
better than for primary radar because of the detec- 
tion and re-radiation at the missile, and allowed the 
Doppler beats to be counted without errors. As 
has been pointed out above, the “integrated Dop- 
pler” obtained in this way gives a direct method 
of measuring the radial distance traversed by the 
missile—this being directly proportional to the 
number of beats counted. Controls were set so that 
when the missile reached the required height in its 
take-off track, as defined by the number of beats 
counted, the missile was set off on its target course. 

A German concern has exploited the same prin- 
ciple for harbour and river echo depth sounding 
surveys. In this case the transmitter and beat re- 
corder are placed on the vessel carrying out the 
survey. The repeating station, which can be port- 
able, is set up at a convenient place ashore. The 
distance-moved dzs« is supplemented by d.f. bear- 
ing information obtained from the repeater signal. 
An accurate position fix of the vessel is thus ob- 
tained at each sounding position. 

It seems obvious that this secondary radar method 
could be adopted for air navigation purposes. It 
has the advantage over most other navigational 
methods of giving a direct indication of velocity. 

The writer gratefully appreciates penmission given 
by the Marconi Company to refer to work carried 
out whilst in their employment. 
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Servicing American Car Radios 


By JACK DARR* 


= characteristics seem to differ widely 
in the way in which each ethnic group meets adver- 
sity: the British confront their daily difficulties with 
the impassive countenance and the world-renowned 
“ stiff upper lip ”; the French shrug them off with an 
insouciant “C’est la vie”. The Yank, on the other 
hand, loves to “maximize” his troubles. “So you 
think you got troubles? Boy, lemme tell you what 
happened to me the other day. Why, I...”, etc., 
etc. The following is a typical example of this 
national characteristic. In defence of countrymen 
and self, I must contend that one segment of the 
American radio maintenance industry really seems 
to have an undue amount of troubles. I refer, of 
course, to those inverted 
brethren who make what 
they laughingly refer to as 
a living servicing, or attempt- 
ing to service, the modern 
automobile radios. A situa- 
tion which was fairly bad in 
the beginning has rapidly 
grown worse: from _ the 
merely difficult, we have got- 
ten to the improbable stage, 
and in some cases, to the 
entirely impossible! We are apparently faced with 
an organized conspiracy to render it as difficult as 
possible for us to do a service job! (The reference 
above is to an old saw of these parts, which reads, 
“only acrobats and auto-radio mechanics have to 
stand on their heads to make a living!”’) 

As concisely as possible, the subject of this dia- 
tribe will be the difficulty we find in removing the 
radios from modern U.S. automobiles. Although 
the writer is comparatively inexperienced with res- 
pect to English cars, having encountered only the 
ubiquitous M.G., Triumph, Morris Minor, and a 
few others, mostly in the sports-car class, he is quite 
certain, in the good old American tradition, that no 
vehicle, British or any other, could possibly offer as 
much trouble as any American product, selected 
purely at random! 

Auto-radios have been quite troublesome for years 
past. In the beginning, about 1928, they consisted 
of a large box (the radio) on the firewall, or, as you 
would say, the bulkhead, another large box (the 
speaker), a control head on the dash, connected with 
a variation of the Bowden shaft and, finally, another 
larger box, usually beneath the chassis or seat, which 
held the h.t. batteries! Later models developed into 
one box, including speaker, on the firewall, with the 
control head on the dash. After this came the 
single-unit models mounted in the instrument panel, 
containing all the parts. It was at this point in his- 
tory that the devil reared his ugly head! 

Cleverly designed to fit into the restricted space 
available, they were marvels of performance, sensi- 
tivity etc. (if you could just get the ignition noise 
out of the little beasts!), but they were becoming 
Just-a touch hard to get in and out. Now, the fiendish 
~* Ouachita Radio-TV Service, Mana, Arkansas. 


MADE 


378 


A DIFFICULT 
IMPOSSIBLE ! 


er cael the 


intent of the designers began to dawn upon an un- 
suspecting group of technicians: with forebodings, 
they glumly studied the future, appalled by what 
they could foresee! If they had been blessed with 
accurate foresight, only 10 short years ago, there 
would be no old-timers in the auto-radio business 
today! They would have resigned en masse and 
gone back to raising rhubarb! Not being endowed 
with the giftie, however, they remain, hopelessly 
striving to wrest a pittance from one of the most 
cantankerous and infuriating mechanical devices ever 
invented ! 

Allow me to state, at this point, that the target of 
my slings and arrows is absolutely not the gentry 

who design the sets them- 
selves: the quarry I am 
baying is that group of 
unco-operative idiot-savants, 

‘ in Detroit and elsewhere, 
| who “design” the instru- 
| ment panels and dashboards 
of the vehicles! Let us, as 
briefly as possible, set forth 

a few indisputable facts in 
case: even the most 
ardent partisan of said 

fiends in human form cannot disput their veracity! 

Question: Of the many gadgets festooning the in- 
strument panel of the modern car, which one requires 
the most frequent service attention, many times more 
than all other parts together, during the life of the 
car? 

Answer: The radio, of course. 

Question: Of the above-mentioned units, which 
is the most difficult and inaccessible for servicing? 

Answer: The radio, of course! 

(Proof: the radio is installed firmly in the centre 
of the dash, as near the top as possible. Below it are 
the glove pocket, heater controls, ashtray and as 
many pieces of ductwork, levers, Bowden shafts, 
dash-braces (of heavy metal), brake levers, etc., as 
can be crammed into this restricted space. In a 
normal car, about 75% of these must be either re- 
moved completely or loosened and swung aside in 
order to allow very limited access to the radio. 

Question: But surely these chaps have allowed 
enough room for the radio to be removed easily, after 
these impedimenta have been loosened up? 

Answer (by many thousands of disgruntled U.S. 
servicemen): HAH! 

Question: But isn’t it possible to change tubes, 
vibrators, and so forth, by taking a lid off the case, 
without havin’ to pull the whole bloomin’ set? 

Answer (by same group): You’re joking of course. 

(Author’s note: Once upon a time, it was. This 
seems like the Golden Age of auto-radio, to those 
few survivors who still remain limber enough to 
participate in this contortionistic. sport. We can 
still dimly. remember those halcyon days when one 
could take the bottom lid off the radio and see inside 
the thing! Alas, those days are gone for ever.) - 

In addition to the facts outlined above, the design 
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of the vehicles themselves has contributed greatly 
to our difficulties. In common with other of Dame 
Fashion’s caprices (The Sack!), car-styling has in- 
troduced new hazards, such as the “wrap around” 
windscreen, to complicate matters further. There 
not being sufficient room for this mobile picture- 
window on the front of the car, the designers have 
bent it around until the lower corners of it come 
out as a large triangular protrusion in the opening 
previously used for the front door! This is ex- 
tremely convenient for the radio technician. As he 
arises from the prone position necessary to work 
with the radio, it is in exactly the right place to 
catch him a stunning crack on the forehead, result- 
ing in a still further addling of what few brains he 
has left after struggling with the radio for an hour! 

Instrument panels also partake of this trend; in- 
stead of being straight up and down, they now 
slant steeply back and inward toward the firewall: 
this was the only way they could find to reduce the 
limited space behind it! 

In The Beginning.—We survivors of that bruised 
and battered group of old-timers have some remark- 
able memories. Of one 1937 model which had a 
factory-installed radio: we firmly believed that the 
set was installed and the car built around it, because 
we couldn’t get it out! Of the 1938 model which 
required draining of the radiator and removal of 
the heater. Of another which had the radio and all 
instruments mounted on a panel, open on the front 
side, so that they were actually in the engine com- 
partment! By the expedient of leaving off the 
splash-pans on the bottom of the engine, this resul- 
ted in the radio and other gear acquiring a thick 
coating of mud, oil, grease, and anything else thrown 
up by the front wheels. This was the first com- 
pletely encapsulated radio; after a few months, it 
resembled a large cocoon. To service, the mud was 
chipped off with screwdrivers, wire-brushes, etc.; 
one irate technician is reported to have turned a 
high-pressure hose on it! Another car required 
removal of not only the hand-brake but the steering 
column, in order to install the radio. This one was 
also equipped with a mounting bolt fixed to the 
very top of the tuner chassis, casily accessible, if 
one happened to be an octopus; for those still using 
the standard human arms, with only one elbow, it 
was rather difficult. We remember the maker who 
mounted the set with the speaker plug on the back 
of the set, exactly 14in from the firewall, 2in up 
from the bottom. The year after, this was further 
complicated by the addition of another speaker: a 
dual socket was used, with both plugs alike: it was 
simple to insert the plug into the wrong one. A 
two-piece set in which the units were connected 
with a very small, completely “ambiguous” plug, 
which could be inserted into the socket easily in 
any position. The socket in question was, of course, 
located on top of the radio chassis, entirely in- 
visible from the serviceman’s viewpoint. Incorrect 
insertion of this plug resulted not only in the radio 
refusing to work, but in blowing the fuse and burn- 
ing up a small resistor, necessitating the removal 
of the radio once again! 

It has long been a cherished belief of American 
servicemen that the car manufacturers maintained 
special, underground groups of designers, whose 
only function was the designing of dashboards. 
These. groups are rated on an_ Inaccessibility 
Quotient: the more difficult the radio to remove, 
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the higher the I.Q. for that year. They are paid on 
a bonus system, we believe. The higher I.Q. they 
can achieve, the more they make. Each year, they 
receive from the builders of the “custom-built” 
radios the dimensions of the sets for that year’s 
cars. Their job is to work out a set of specifications 
which will enable the body department to accom- 
modate the radio within the dashboard. The set 
must go into this space during manufacture, but 
leave no room for getting it out! This is achieved 
by adding heater-ducts, etc., to block access paths. 
Catastrophe was narrowly averted during one year’s 
production by a large heavy brace which was added 
at the last moment, under the dash, to block up an 
overlooked opening through which the radio could 
have been removed easily! 

Heads fell in bunches some years ago in Detroit. 
Some novice designers so far forgot themselves as 
to design a radio for a 1951 model which was 
mounted in its entirety on a metal panel, speaker 
and all. This panel was fixed to the dash by four 
small metal screws: it could be removed in less than 
one minute with a pocket screwdriver, while sitting 
upright in the front seat! Needless to say, the 
luckless wights responsible for this tragic blunder 
were summarily executed, after a whole year’s pro- 
duction had slipped through. Next year, things 
were well in hand again: the same radio was used, 
in the same place, but now the dash was the usual 
immovable mass, and the radio had to be taken 
down, back and out, over heater controls, ashtrays, 
etc., in the usual manner. Two completely inac- 
cessible fixing-bolts were added, at the very top of | 
the chassis, in an effort to get revenge for the | 
previous model. 

Some of the very late models have I.Q.s which 
are simply wonderful. Some nave reached the ideal 
of 100%, by adding air conditioners. These consist 
in the main of a great hulking cabinet, squatting on 
the floorboards between driver and passenger, in 
such a position as to render the radio (incidentally, 
all the dashboard instruments, toc) entirely, abso- 
lutely inaccessible! To remove this unit, it is 
necessary to call in an air-conditioning mechanic, 
who closes valves, etc., and pumps down the unit, 
so that the blower cabinet may be disconnected and 
removed. One historic job recently performed by 
one of my associates resulted in a total of 11 hours, 
to replace a defunct r.f. amplifier valve. Removal 
of air-conditioner, 6 hours; replacement of valve, 6 
minutes: Replacement of air-conditioner, 4.8 hours. 
Total charge, $1.80 for tube, $37.50 labour! 

Transistorized Radios.—With the advent of tran- 
sistorized radios in the early 1957 and 1958 cars, 
servicemen felt a faint surge of hope. “Surely,” 
they said, wistfully, “they'll make the sets smaller, 
and they'll be easy to get out!” Alas, their hopes 
were dashed. Instead of the tiny chassis they had 
hoped for, the sets were built into cases of the same 
dimensions, to allow for a large impressive dial 
scale and a multitude of ornate knobs. Inside, of 
course, was a plenitude of unoccupied space, but 
outside they were the same as ever. In addition, 
there was a great lump protruding from the back 
of the set with several aluminium cooling fins, 
making the newer sets even more troublesome to 
remove! To add insult to injury, these sets did not 
use vibrators: thus, they were deprived of even this 
slight clue to possible troubles by a to the 
tone of the vibrator! 
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Mountings.—Most sets use at least three-point 
suspension, some four or even more. In front the 
control knobs protrude through threaded bushes, 
which are held to the dash by large, thin nuts. In 
the early sets, these were flush with the dash, and 
could be removed with ease by an adjustable wrench, 
of the type known as a “Crescent,” “Mexican 
Speed-Wrench,” or knuckle-buster. When this was 
discovered, the designers took immediate steps to 
correct it. Now, these nuts are found at the bottom 
of very deep, special fittings, making it utterly im- 
possible to remove them without a very special 
socket wrench indeed. 

The back end of the set is held in place by one 
or two bolts, fixed to braces, etc. These used to 
screw into threaded holes in the cases. Now they 
fit special brackets and other added attractions. 
Extreme ingenuity is displayed by some designers 
in the location of these brackets. In one recent 
model it is necessary to remove the heater vent- 
control arm, and a large chrome-plated cover, 8 
by 16 inches, the ashtray, and part of the glove 
pocket. This is an exquisite example of Applied 
Technological Stupidity: if the bracket on the set 
had been moved back exactly 1 inch, it would have 
been possible to fix them to the expcesed lower edge 
of the dash! However, by placing these pitfalls in 
our path, the designer made it possible for us to 
spend an added 15 minutes each in removing and 
replacing the radio. The additional charge neces- 
sitated by this is deeply appreciated by our customer 
of course; so much so that he seeks out our com- 
petitor the next time the radio goes out! (Of course, 
he finds that competitor charges the same price as 
we do; hence, after making the rounds, he generally 
returns to the fold in a few months!) 


Constructive Criticism Department.—Never hav- 
ing been one to grouse merely for the sake of 
hearing one’s own teeth rattle, the writer is hereby 
prepared to offer a set of suggestions for the boffins 
in Detroit, which should, but probably will not, 
carry a great deal of weight in the design of next 
year’s cars! He feels, having been engaged in this 
contortionistic trade since its inception in 1928, more 
or less qualified. 

General Design.—Why not affix the sets in the 
dash so that they would be removable from the 
front? The only disadvantage to this would be 
that there would be four small screwheads visible. 
For some reasons, designers seem to have an utter 
horror of leaving screwheads showing. Just why, 
I’ve never been able to discover. I have conducted 
a survey among my customers on this point over 
a period of at least five years, and I have yet to 
hear a negative answer! Not one of them would 
object to screwheads! Front-mounting, for one 
thing, would remove the major obstacle to the 
installation of the popular air-conditioners. To 
secure the back of the sets, a large metal pin, about 4 
to ¢in in diameter could be fixed to the back of the 
cabinet; this would slide into a mating hole in the 
firewall, possibly cushioned with a heavy rubber 
bush. Alternatively, the sets could be held by special 
braces for the dash, no more complicated than the 
ones already in use today: by forming them so that 
they provided grooves, the sets could be slid into 
place like desk-drawers, held by a few very small 
screws on the front. 

Plugs and Sockets.—These must be mounted on 
the backs of the sets, to allow clearance at the sides 
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for the set to be slid in and out. Interconnecting 
plugs should be slightly larger, and very definitely 
polarized, so that there is no possibility of inserting 
them into the socket wrongly. 


Fuses.—These should be mounted in accessible 
places. Present cars use very short leads on very 
obstreperous holders, requiring a minimum of two 
hands to open. In their present location, only one 
hand can reach them—stalemate. Only Pontiac has 
taken cognizance of this problem, Allah bless them: 
they include the radio fuse in a fuse-panel, in an 


easily accessible location on the firewall! May 
their tribe increase! 
So, in summation, although we, with other 


Americans, take an insular pride in Detroit’s accom- 
plishments, both in quantity and quality, we feel 
that there is still much, much room for improvement 
in this one particular section. For some reason, 
though, they have failed to seek our expert advice 
on the subject, and are muddling along in their 
own profitable way! We would dearly love to see 
an automobile radio that we could remove without 
feeling as if we had removed the largest speaker 
from a folded corner horn the hard way, by crawling 
up the bell after it! The very latest development 
of the 12-volt valves, for automobile radios, led 
one serviceman at a recent meeting to a bitter com- 
ment. After hearing the lecturer advise against 
attempting to test the low anode voltage valves, he 
said, “Well, that makes it complete. Now, after 
making radios we can’t get out of the cars, they’ve 
finally made valves we can’t test!” 


Automatic Radar Mechanic:—This equipment, designed 
and developed by the General Electric Co., tests automatic- 
ally 300 inter-unit radar system voltages and waveforms 


at high speed. For instance, four d.c. measurements are 
made in one second, to an accuracy of +0-2%, a ‘no go” 
signal appearing if the limits +1% are exceeded. G.E.C. 
state that the machine is easily adapted to testing practi- 
cally any equipment and it can be provided with recording 
facilities. 
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Zener Diode Voltage 


By S. WELLDON*« 


Tes advent of the transistor has stimulated 
interest in the use of miniature portable equipment 
for sound recording and reproduction. Incorporated 
in much of this equipment, for example in record- 
players and tape and wire recorders, are electric 
motors designed to be operated from small batteries. 
This type of motor is usually driven from a 4.5, 6, 
or 9V battery. The “ dry” Leclanché cell, how- 
ever, has neither a constant terminal voltage, nor a 
constant value of internal resistance, with life. A 
typical curve of the terminal p.d. of a 1.5-V cell is 
given in Fig. 1; this shows a sharp fall at the begin- 


*Research Laboratories of the General Electric Co. Ltd. 
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Fig. |. Typical variation of terminal p.d. of a 1.5V dry 
Leclanché cell with life. 
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Fig. 2. Characteristic of a typical Zener diode. 


WIRELESS WorLD, AuGusT 1958 


‘ 
‘ 
‘ 
1 
' 
i] 
‘ 
! 
' 

ege 
' 
' 
1 
1 
1 
! 
' 
' 
1 
‘ 
‘ 
1 
1 
‘ 
‘ 
‘ 
' 
' 
‘ 
' 


! APPLICATION TO 
SMALL BATTERY MOTORS 


ning of life, followed by a more gradual decline. 
In fact, it is often advisable to design apparatus on 
the assumption that the battery supplying the power 
will have a working voltage rather less than 1.5V 
per cell. A value of 1.35V per cell is often chosen, 
since the terminal p.d. of a cell having intermittent 
use tends to “level off” at this voltage. 

The value of internal resistance is rather in- 
determinate. It increases with the age of the cell, 
and it also varies with the amount of current drawn. 
Also to be considered is the effect of polarization 
which will occur momentarily if the battery is re- 
quired to deliver a relatively large current pulse. 
Battery Motors.—The terminal voltage variations 
caused by the above effects may become embarrassing 
when a stable voltage is required to drive a recorder 
or record-player motor. Such a motor usually has 
a permanent-magnet field, and is provided with a 
centrifugal, friction-controlled governor. The re- 
gulating efficiency of the governor is generally made 
rather low to keep power losses low. In addition, 
the associated flywheel or capstan is often quite 
small, and may not have sufficient inertia to com- 
pensate adequately for short-term variations in 
battery voltage. The motor is similar to a shunt- 
wound motor in that a constant voltage rather than 
a constant current source is required, and a fairly 
large surge current is drawn when starting. If the 
motor is operated from a constant current source, 
it will take an appreciable time to reach its final 
speed and in some cases may not start at all. 

If an attempt is made to run the motor in con- 
junction with a class-B audio amplifier, and a common 
battery of small capacity is used, the fluctuations in 
supply voltage caused by current changes in the 
output stage can be sufficient to vary the motor 
speed. Even where separate batteries are employed, 
the initial high voltage may overload the governor 
and raise the speed of the motor. The usual solution 
here is to place a variable resistor in series with the 
armature winding; but the disadvantage of this 
system is the need for fairly constant adjustment of 
the resistor during the life of the battery. There is 
also a tendency to over-run the motor, because the 
voltage applied to it is not known exactly. 

Zener Diode Stabilizer.—A method of providing 
a stabilized voltage makes use of the breakdown 
characteristic of a Zener diode. This is a p-n junction 
diode, made from silicon and having a well-defined 
reverse breakdown voltage. By careful choice and 
control of the materials used in its manufacture, the 
voltage at which breakdown occurs can be decided 
within fairly close limits, and this voltage is stable 
with life. Currently available Zener diodes have 
breakdown potentials ranging from 3 to 15V. The 
shape of the characteristic is indicated in Fig. 2. 
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After the breakdown voltage has been exceeded, the 
characteristic has a very steep slope. The voltage/ 
current gradient of this part of the characteristic is 
known as the Zener slope resistance R,, and, for 
optimum regulation, should be as small as possible. 
It is mot a constant, however, and there can be 
significant variations from one device to another. 
The slope resistance also depends to a great extent 
on the diode breakdown voltage and tends to a 
minimum value of 5 or less at breakdown voltages 
between 6 and 7V. At the present time there appears 
to be no generally accepted method of accurately 
defining breakdown voltage for a particular diode. 
For convenience here we will assume it to be the 
voltage across the diode when the reverse current 
is 5mA, since this usually ensures that the beginning 
of the linear portion of the voltage/current charac- 
teristic has been reached. 

A suitable stabilizing circuit is given in Fig. 3. 
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Fig. 3. Voltage stabilizing circuit using a Zener diode. 


The load is placed in series with the emitter of a 
transistor in the common-collector arrangement; 
and the Zener diode is placed in the base circuit. 
A limiting resistor R in series with the diode across 
the supply is made greater than the Zener slope 
resistance. The diode should have a breakdown 
voltage slightly in excess of the voltage required for 
the load, to allow for the voltage drop across the 
base-emitter junction. The transistor serves to 
isolate the load from the diode, and must, of course, 
be capable of handling the required load current. 
Numerical Example.—It is useful to examine the 
method of operation by considering a practical 
example. A miniature record-player and a transistor 
class-B push-pull audio-amplifier were to be operated 
from a small, common, battery. The record-player 
needs at least 4.5V at about 60mA, and the amplifier 
was intended to be operated from 6V. It was 
envisaged that four small unit cells could provide 
the power. An experimental EW77* diode having a 
breakdown voltage (as defined above) of 5V was 
selected. 

It will be assumed that the Zener slope resistance 
is 209, this being a typical value for a 5V diode. 
It will also be assumed that the slope resistance is 
linear beyond the breakdown voltage point indicated 
in Fig. 2. 

Referring to Fig. 3, the minimum current through 
the diode should not be less than 5 mA, since the 
slope resistance increases appreciably at lower values 
of diode current. The maximum current in the 
diode is determined by the maximum dissipation 
allowed in the device. With an EW77 rating of 


*A more recent commercial near ‘near equivalent : with a greater allow- 
able dissipation is the 5.6V, 300mW SX56 
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150mW for ambient temperatures of up to 40°C, 
the maximum current for a 5V diode will be 30mA. 
For reasons of power economy, however, it may be 
advisable to limit this current to a slightly lower 
value. If, for example, it is limited to 25mA, the 
diode current I, can change by a maximum of 20mA, 
and with a (linear) slope resistance of 20, this will 
cause the voltage across the diode to vary Som 5 
to 5.4V. The voltage drop across the base-emitter 
junction is about 300mV, so that the corresponding 
variation in motor voltage is from about 4.7 to 
5.1V. This variation should be easily controdlable 
by the motor governor. 

The current I, in the base of the transistor is 
equal to I,/«,, where I, is the emitter current and 
%,, the d.c. or large signal current gain of the tran- 
sistor. Since the load is inductive and the current is 
commutated, the final value of I, is not readily 
calculable. However, assuming it to be about 
60mA, and using a transistor with a current gain of 
30, I, will be 2mA. The current I, (= I, + I,) 
in the limiting resistor R will therefore have a mini- 
mum value of 7mA, and a maximum value of 27mA. 

The value of R required depends on both the 
Zener slope resistance and the supply voltage 
chosen. If the latter is 6V, the maximum p.d. 
across R will be 6 — 5.4 = 0.6V, and therefore R 
will be 600/27 = 22Q, The minimum voltage across 
R is equal to 22 xX 7mA ® 150mV, so that the 
minimum battery voltage required for the stabilizing 
action to occur is 5.15. In this case, operation from 
a 6-V supply would give a very short battery life, and 
it would be more economical to increase the supply 
to, say, 7.5V (e.g. five unit cells). The value of R 
should then be increased to 82 (to the nearest 
preferred value), and the minimum battery voltage 
becomes 5.57. If R is reduced to its limit to allow a 
maximum current of 30mA through the diode, the 
minimum battery voltage is lowered. However, 
since the initial current drain is higher, the life of the 
battery will tend to be reduced rather than extended. 

If the 7.5-V supply is chosen and the same battery 
used for both stabilizer and amplifier, the latter must, 
of course, be capable of operating at the increased 
voltage. Such an arrangement, however, should 
present no difficulties. 

The power dissipated in the transistor is I, x 
(Voattery— VY motor)» SO that its value will depend on 
the supply voltage and the load current. The 
former will vary during the life of the battery, and 
the latter will change with variations of torque. 
With a 7.5V supply, the power in the transistor with 
the motor running normally will be about 140mW, 
dropping to 5}0mW towards the end of the life of the 
battery. The transistor must have a higher dissipa- 
tion rating than the former value, however, because 
of the high starting current, and it should be borne 
in mind that this would be a continuous rating if the 
motor were accidentally or deliberately prevented 
from rotating while switched on. For most of these 
surge conditions, the GET15 transistor is a suitable 
choice, since it has a dissipation rating of 250mW at 
ambient temperatures up to 40°C, increasing to 
500mW if mounted on a 3in x 3in cooling fin. The 
peak emitter current for this transistor is 350mA. 
In practice it is unlikely that the motor will be left 
in a “ seized up” condition for any length of time, 
and the starting pulse is not long enough to raise the 
junction temperature excessively. 

Stabilizing Factor.—The amount of stabilization 
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that can be achieved will depend mainly on the 
Zener slope resistance and the value of the limiting 
resistor. However, because of the many other 
variables involved, it is difficult to predict the degree 
of regulation exactly, though a simple description 
will give a useful indication.* Suppose in the above 
example, the battery and diode voltages stand at 7.5 
and 5.4V respectively. The current through the 
limiting resistor (R = 82) is 25.6mA. Now if a 
reduction in supply voltage is sufficient to decrease 
the diode current by 1lmA, the voltage across the 
diode will drop by 20mV, and this will in turn produce 
a drop of 20mV in the motor voltage. The current 
through R is then 24.6mA, and the p.d. across it is 
2.02V. This gives a battery potential of 2.02 + 5.38 

7.4V. There is, in fact, also a change in I,, due 
to the change in I,, but this is very small compared 
with the reduction in the current in the Zener diode. 
Thus a battery voltage variation of 100mV is required 
to produce a 20mV change in load voltage, giving a 
stabilizing factor of 0.2. 

As mentioned earlier, the slope resistance increases 
at very low values of diode current. Thus, when the 
battery voltage falls below the minimum values given 
earlier, the stabilizing action becomes rapidly poorer, 
though it does not immediately cease. 

Apart from the short-term voltage regulation 
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afforded by the use of this circuit, there is also the 
advantage that no voltage adjustment whatever is 
required during the life of the battery. This is 
particularly useful where tape and wire recorders are 
concerned. 

It is possible to obtain superior stabilization with 

more elaborate circuits, but the circuit given in Fig.3 
is adequate for most small motors of the type de- 
scribed here. It is simple and compact, and reason- 
ably economical in power consumption. 
Thermal Stability—The thermal stability of a 
Zener diode depends on several factors, including the 
value of the Zener voltage, and the operating current. 
The temperature coefficient tends to be negative at 
the lower ranges of breakdown voltage, and positive 
at the higher. With a typical 5V diode, the tempera- 
ture coefficient is negative, and has a value between 
0.01% and 0.02% per °C (i.e., between — 0.5mV 
and — ImV per °C rise in ambient temperature). 
The transistor base-emitter voltage also varies with 
temperature, typically between — 2mV and — 2.5mV 
per The variation in motor voltage with 
temperature is therefore typically equal to 

— 0.5mV — (— 2mV) per °C = + 1.5mV per °C. 
This is a small, and relatively long term, variation 
and as such is insignificant in this application. 
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Divided Output Transformers 


Use of Separate High- and Low-Frequency Units 


By R. GUELKE*, Ph.D., MIE.E., F.lnst.P. 


ix design of the output transformer for an audio- 
frequency amplifier of wide-frequency range pre- 
sents a number of problems. The self-capacity of 
the primary winding can be high enough to interfere 
with the working of the transformer at high 
frequencies. Leakage inductance can also be trouble- 
some at these frequencies, particularly if a consider- 
able amount of negative feedback is to be applied. 

It is therefore not surprising that suggestions have 
been made that the audio-frequency range should 
be divided into two regions and two transformers 
used, one for the high- and the other for the low- 
frequency region; similar to the well-known use of 
two loudspeakers. For example, P. W. Klipsch has 
described’ a parallel dividing network for separating 
the two frequency ranges just prior to the output 
transformers, greater freedom from low-frequency 
distortion and its intermodulation products being 
claimed. A well-known manufacturer (Philips) has 
used two output stages driven by separate valves. 

It is well known that thermionic valve amplifiers 
are capable of dealing with the entire audio-fre- 
quency range without difficulty. It would therefore 


* Cape Town University. 


Fig. |. Theoretical frequency dividing circuit. 
H.F. 
ie TRANSFORMER 
Hq FEEDBACK 


TO HLF. 
SPEAKER 


OLE 
SPEAKER 
+H.T. 


.F, 
TRANSFORMER 
Fig. 2. Practical application of Fig. |. 


384 


appear to be unnecessary to divide the frequency 
range prior to the output valves. 

In this paper a circuit is put forward in which the 
audio-frequency spectrum is divided into two 
sections prior to the output transformers, but subse- 
quent to the output valves of the amplifier. The 
output from the secondaries of the transformers can 
be combined for purposes of overall feedback. 


Circuit Details 


Fig. 1 shows the principle of the circuit. A gen- 
erator is followed by a simple dividing network con- 
sisting of an inductance L and a capacity C in series. 
This is followed by the equivalent circuits of the 
transformers, T, (high-frequency), and T. (low-fre- 
quency). The capacity Cy, represents the self- 
capacity of the winding of the low-frequency trans- 
former. L and C can be calculated from the 
following formule :— 
R 1 
L a, © af R 


where R is the load resistance, and f the dividing 
frequency. 

If it is possible to connect two transformers in 
series, the primary inductance of the high-frequency 
transformer could be used in place of the inductance 
L, and the self-capacity of the windings of the low- 
frequency transformer absorbed into the capacity C. 
Because the high-frequency transformer would have 
few turns and also be much smaller than the low- 
frequency transformer, the self-capacity of this trans- 
former would not be important. The leakage in- 
ductance would also be comparatively small. For 
the low-frequency transformer leakage inductance 
and capacity would not be of any consequence, 
because at the higher frequencies where they become 
significant the high-frequency transformer would 
take over. This means that the low-frequency trans- 
former need not be specially wound to reduce this 
self-capacity. Thus simpler (and cheaper) methods 
of winding can be used; and as these require less 
space, the size of the transformer is reduced. 

In order to test the possibilities of this scheme an 
audio-frequency amplifier was constructed to the 
specification of D. T. N. Williamson? but with the 
output modified as shown in Fig. 2. It was found 
that this output stage gave the same frequency 
response and power output as a standard high-quality 
transformer if the following conditions were 
observed : — 

1. Any transformer having a sufficiently high 
primary inductance could be used as the low-fre- 
quency transformer. Even standard mains trans- 
formers were found adequate using the h.t. windings 
as the primary and tappings on the mains or Lt. 
windings as the secondary. 

2. The high-frequency transformer had to be 
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constructed of low-loss core material, and the 
primary inductance adjusted to a suitable value by 
means of an air gap. 

For the high-frequency transformer Ferroxcube 
was found very suitable as a core material. A core 
having a cross-sectional area of about 1 sq cm and a 
“window ” for the windings of about 2.5 sq cm was 
wound with a total of 2,400 turns on the primary 
(1,200 each side) to make a suitable transformer. 
This transformer was able to deliver 15 watts at 
frequencies above 2000 c/s. With a cross-over fre- 
quency of 1000 c/s and a suitable low-frequency 
transformer 15 watts could then be obtained over 
the full audio range. 

The cost of the two transformers is considerably 
lower than that of a single high-quality transformer 
because the method of winding is not critical. 
Furthermore, the high-frequency transformer takes 
the place of an inductance in the dividing network. 


The frequency division is carried out at high imped- 
ance so that the condenser for the dividing network 
is smaller and less expensive than usual. 

Care has to be taken to obtain the correct polarity 
for the addition of the two outputs in the feedback 
circuit. The two primary windings on the high- 
frequency transformer must also be well insulated 
because they are subjected to the full primary a.c. 
output voltage from the low-frequency transformer. 

For an amplifier which is to be used with a fre- 
quency dividing network the use of two output trans- 
formers is both economical and satisfactory. 
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Inexpensive Photographic Timer 


Simple Compensation for Variations in Enlarger-Lamp Supply Voltage 


By J. H. JOWETT, B.Sc. (Eng.) 


An excellent design for a precision photographic 
timer was given in Wireless World for February, 
1956, by J. G. Thomason. Compensation was 
provided, through the use of Atmite discs, against 
the differing exposure periods required with variation 
of mains voltage, in this way improving the opera- 
tional use of such a device for professional work. 

In the circuit suggested below sufficient compensa- 
tion is obtained for the average experimenter’s 
purposes, and possibly also for some professional 
purposes. This is accomplished by the use of a 
single-valve assembly which may be quickly con- 
structed within a very small space. Many readers 
will consider that the advantage of simplicity out- 
weighs the more elaborate, if more accurate, arrange- 
ment of J. G. Thomason. No apologies are there- 
fore offered for a further design. 

The basic circuit used in the timer to be described 
is that of the “ bootstrap ” amplifier*, as shown 
in Fig. 1, a device which is commonly used for the 
generation of linear sawtooth waveforms. It con- 
sists of what is virtually a cathode follower, the 
anode being at h.t. potential and the cathode returned 
to earth through a resistor R,. One end of a d.c. 
voltage source V is connected to the cathode, while 
the opposite pole is connected to the grid through 
a charging resistor R and charging capacitor C. 

As this is a cathode follower, for valves of short 
grid base 

Vy. <= V. 
Then, the voltage across R is given by (V+ V,.—V.,), 
i.e., V approximately, independent of other poten- 
tials. Hence, as the voltage drop across R is V volts, 
the current through the resistor has a constant value 
of V/R amps. 


* F. E. Terman, “ Electronic & Radio Engineering ”, 4th edition p.651 
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This is the basis of the operation of the “ boot- 
strap ” circuit. The capacitor C is charged at a 
constant rate and the potential across it rises linearly 
with respect to time. As the output voltage and 
capacitor voltage are raised simultaneously, the 
two poles of the externally applied d.c. source, V, 
are both raised in potential together, as if by their 
own bootstraps. The time taken for C to charge 
to a given potential V, is given by the rate of charge 
multiplied by the value of final potential, or, 


If R were connected directly between grid and 
cathode, i.e., V made 
equal to zero in the 
above expression, 
from this theory C 
would only be charged 
within an infinite 
time. In practice, 
however, a small pot- 
ential difference exists 
between grid and 
cathode, depending 
on the grid character- 
istic of the valve. 
Capacitor C would 
therefore be charged 
at a low rate from 
this voltage difference, and the ,cathode current 
would rise until limited by the valve. 

The full circuit of the practical design is shown 
in Fig. 2. It can be seen that this circuit differs 
from the standard bootstrap arrangement in that 
the anode supply is taken directly from the 240-V 


+H.T. 


R 


PLE 
LL re 


Fig.1. The basic “bootstrap”’ 
circuit. 
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These two curves show a 
fair measure of agreement 
over part of the range, indi- 
cating that a certain amount 
of mains voltage compen- 
sation would be obtained 
without further measures 
being necessary. As 
stated previously, a full 
mathematical analysis of 
this circuit is difficult and 
uncalled for in an article 
of this kind, so a simple 
qualitative test was carried 
out to verify the source 
of the variation of timing 
period. 

The anode voltage was 
first held constant and 
the heater voltage varied; 
only small changes were 
noted. From 200 volts to 
260 volts, the change in 
period due to heater vari- 
ations was from 19 to 21 
seconds, on the 20-second 
range. Thus the major 
Ris variations occur, as was 

also verified, through the 
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The effect of increased 
J voltage at the anode is of 


Fig. 2. 


a.c. mains. Not only does the valve operate as a 
bootstrap amplifier (with the charging resistor 
directly between grid and cathode), but it also acts 
L, 


as a rectifier with load R,,+R,,; and relay 


and reservoir capacitance C;. It will be appreciated 
that this dual function complicates considerably the 
previous arguments, and in fact makes a rigorous 
mathematical expression of the circuit conditions 
somewhat involved. The basic principles of opera- 
tion will nevertheless be clear from the foregoing 
explanation. 

In the initial condition, capacitor C, is short- 
circuited by one contact of SW,, and the anode 
voltage is removed by means of the second contact. 
When this switch is operated, the cathode current 
rises quickly to a small value determined by the 
grid characteristic, in the region of 1mA for the valve 
used. It then begins to rise much more slowly, 
until, when a suitable value of cathode current is 
reached (in this case 3.5mA) the relay contacts 
open, concluding the timing period. Switch SW, 
may be returned to its original position at any later 
time to reset the cycle of operations; thus a simple 
double-pole toggle switch is satisfactory for this 
application. 

It was found that the circuit, as described above, 
was sensitive to mains voltage changes to an extent 
shown in the curve of Fig. 3. As the mains voltage 
rises or falls from the nominal, so the nominal timing 
period decreases or lengthens. On the same graph 
is plotted the theoretical curve showing the variation 
of timing period necessary to compensate for a 
fourth power law between enlarger lamp output and 
mains voltage, as suggested by J. G. Thomason. 
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Circuit of the complete timer. 


course an increase in the 

rectified output at the 

cathode, and consequently 

greater voltages in general throughout the circuit. 
Capacitor C charges more rapidly and the point 
at which relay RL, operates occurs in a shorter time 
interval. The law is not linear owing to the curvature 
of the valve characteristics, particularly at the lower 
voltages, and the variation of r, with anode current. 
To investigate the suitability of the time-voltage 
characteristics for photographic work, the following 
short experiment was carried out. First, a sheet of 
bromide paper was exposed to the enlarger for 
10 seconds, timed by a stop-watch, with the values 
of mains voltage between 210V and 250V as marked 
in Fig. 4. The variation of density between succes- 
sive strips of the paper is quite noticeable. In the 
second part of the experiment, the timer was set 
to the 10-second range and the strips were again 

(Continued on page 387) 
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compared with a theoretically desirable fourth power 
characteristic. 
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A remarkably compact oscilloscope 


With direct reading measurement system. For 
testing and development work on radio, television 
and other electronic equipment. Dimensions 
93” x 63” x 10}”. Weight 154 lb. 


* Accuracy : direct 2% via attenuator 5% 
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UNIVERSAL TURNOVER CRYSTAL CARTRIDGE 


for stereophonic, microgroove and standard discs 


This is the news everybody has been waiting for. Now—at last—a universal 
turnover crystal cartridge which plays stereo records with no more fuss or 
bother than for standard records. 


No complicated plug-in heads which are so easily lost and damaged—just a 
simple turnover cartridge which plays stereophonics, all microgroove and 
78 r.p.m. records. The sleek ‘‘ Ful-Fi ’’ lines and snap-fork housing facilitate 
easy servicing and cleaning. 


The ‘ Ful-Fi’’ universal turnover crystal cartridge is available only in the 
UA8 and UAI2 ‘Monarch’ record changers. Where stereophonic repro- 
duction is contemplated, the only logical choice is a record player which has 
the ‘ Monarch ’ UA8 or UAI2 record changer incorporated with this revolu- 
tionary universal cartridge. 
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210V 220V 230V 250V 


Fig. 4. Test exposures on normal paper at 10-volt 
increments of mains voitage. Constant exposure of 10 
seconds on each voltage, timed by a stop-watch. 


exposed at the 10-volt intervals, as in the first part, 
between 210 and 250 volts. The results of this 
second test are shown in Fig. 5, and it can now be 
seen that the difference in densities between the 
210-V and 250-V strips is much reduced—only 
of approximately the same order as between 10-volt 
intervals without the use of the timer. This vari- 
ation in exposure is negligible under mains voltage 
fluctuations likely to be encountered in practice. 

The aim of the circuit design has been simplicity, 
and the only complication introduced is the necessity 
for a multiplicity of timing period ranges. These 
are selected by means of an 1l-way Yaxley switch 
which introduces the correct values of charging 
resistors. In series with these resistors is a variable 
resistor, which is calibrated up to 10 seconds, allow- 
ing a wide variety of times to be selected up to a 
maximum of 200 seconds. The values of the range 
resistors are given in the 
accompanying table, but 


in Paes ee Ee 
210V 220V 230V 240V 250V 
Fig. 5. Test exposures again at 10-volt mains voltage 
increments as in Fig. 4, but using the timer, on the 10- 
second range, throughout. 


will undoubtedly be called for. The relay contacts 
should have voltage and current ratings adequate 
for the enlarger lamp; if not, a back-up relay must 
be used, possibly energized from the mains via a 
half-wave rectifier. The switch SW, by-passes the 
unit when adjustments of the enlarger are desired 
for an indefinite time period. If a metal chassis or 
case is used it should be isolated from the rest of 
the circuit and preferably earthed. 

The variable resistor R,, was provided to allow 
initial setting-up in spite of circuit component 
tolerances. ‘The 20-second range is recommended 
as a suitable range for this purpose, as adequate 
accuracy is obtainable without the expenditure of 
too much time. When the adjustment has been 
made on this range the other ranges will be found to 
be in their correct proportions and no further ad- 
justments should be necessary, except for the calibra- 


no tolerances are given as at cd a ai ag 


Resistor No. Ri 


their accuracy will depend 


TABLE OF RANGE RESISTORS 


rs | ra | Rs | RO R9 Rio | 


upon the requirements of | Time Interval 
the user and also upon Seconds ...| 10 


| « | 50 | 60 


| R7 
| 150 | 200 


| 
| 
| 30 80 | 100 


the exact value of C,. Nearest Prefd. | 
The last-mentioned should | 
be a good quality paper = — 


| : 
| | | | 
Resistor Value | 330k | 330kQ | 330k Q 330k Q | 330k | 330k Q | 560k 2 | 750kQ) 1.5MQ | 1.0MQ 
| j | 


| 
| 
| 
| 


capacitor of about 200 velts 

working, with high insulation resistance; if the in- 
sulation is poor, it will be found that operation of 
the circuit is affected on the higher ranges. The 
operating period of the timer with all controls at 
minimum is about 0.2 second. 

The selection of valve type 12AU7 (CV491) was 
made first because the heater is suitable for opera- 
tion from the mains supply through a 2-yF capacitor, 
allowing further simplification and space reduction. 
Secondly, the permissible heater-to-cathode potential 
is 200 volts, which gives an ample margin of pro- 
tection. Resistor R,, in parallel with C, allows the 
last-mentioned to discharge on withdrawal of the 
mains plug, for safety reasons. 


Ri. 
As previously mentioned, relay = operates 


with a current of 3.5 mA, and if any other relay is 
used it is recommended that a more sensitive type 
be selected and that it be shunted if necessary to 
operate at this current. If this cannot be arranged, 
the circuit values given will have to be altered to 
provide the correct ranges, and some experiment 
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tion of the variable resistor controlling the 0-10 
second range. 

Consistent and accurate results are obtainable 
through the use of this timer, even for exposure 
periods of 0.5 second. Such short exposures are, of 
course, impracticable by manual methods, and a 
consequent speeding up of operations is therefore 
possible when a number of prints are being made. 
Certainly the use of the timer transforms the most 
tedious part of an otherwise interesting hobby. 

Thanks are due to M. A. Newman, B.Sc., for 
helpful suggestions in preparing this article. 


“Electrical Who’s Who.”—The 1958-59 edition of 
this valuable directory of people in the electrical and 
radio industry, research organizations, the Services and 
Government Departments, includes about 8,000 brief 
biographies. These entries are supplemented by an 
index in which the names are classified under com- 
panies and organizations. Compiled by Electrical 
Review it is obtainable from Dorset House, Stamford 
Street, London, S.E.1, price 27s 6d (postage 1s 6d). 
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LETTERS TO THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents 


Direct-coupled Transistor Amplifier 


MR. OWENS is right in stressing the severe temperature 
dependence of the circuit shown in Fig. 2 of my article 
(May issue). It is unfortunate that this figure should 
have been labelled as a “practical amplifier” since it 
was mainly intended to show the conditions of measure- 
ment when plotting Figs. 3 and 4. For example, the 1 MQ 
resistor in series with the first base was included solely to 
provide a constant-current drive to the amplifier and the 
1 M® resistor in the feedback loop was selected to give 
the correct class-A operating condition, and only inci- 
dentally gives a small measure of d.c. stabilization. 

The practical amplifier which was modified to yield 
Fig. 2 did in fact have a battery in the feedback loop, 
allowing the d.c. feedback resistor to be reduced to 100 
kQ, and thus giving a useful measure of a.c. and d.c. 
feedback whilst maintaining an absolutely flat low-fre- 
quency response. Unfortunately this arrangement did 
not allow the adjustments of feedback ratio necessary 
to yield the curves of Fig. 4. 

Where a floating battery is an embarrassment, Mr. 
Owens’ Fig. A provides a convenient alternative. His 
Figs. B and C are interesting in their own right, but 
depart somewhat from the principle of direct-coupling 
without bias adjustment or loss of available current swing. 

Hounslow. D. A. G. TAIT. 


{In Fig. B which accompanied Mr. Owens’ letter in 
last month’s issue the connection between the top of R, 
and the right-hand end of R, should be deleted.—Eb.] 


Variable Transformer Windings 


MR. H. E. STYLES’ transformer (p.262, June issue) 
requires considerable arithmetical effort on the part of 
the user. This could be greatly reduced if secondaries of 
1, 2, 4, 7, 10, 20, 40, 70 and 100 volts were used, giving 
virtually the same maximum output (254V) and requiring 
the addition of only one switch. 


Ewell, Surrey. 


The Author Replies 

THE modified series of windings proposed by Mr. 
Singleton certainly offers the advantage of somewhat 
simplified addition although, in practice, my original 
series. is not found to offer any particuarly difficult 
arithmetic. 

Apart from necessitating the use of an additional 
switch for voltages up to a maximum of 254, the modified 
series proposed by Mr. Singleton has other drawbacks 
which might militate against its use in some circum- 
stances. 

In the first place, with my own series any particular 
voltage can only be obtained by one particular combin- 
ation of windings whereas the modified series permits 
alternative combinations of windings to be employed for 
quite a number of values of voltage. Thus, for example, 
a voltage of 14 can be achieved either by a combination 
of the 10 and 4 volt windings or by a combination of the 
1, 2, 4, and 7 volt windings. The same voltage can only 
be attained in one way with the original series i.e. by a 
combination of the 2, 4, and 8 volt windings. 

Bearing in mind the inevitable minor differences 
which must arise between differently disposed trans- 
former windings, it is likely that two combinations giving 
the same nominal output voltages will in practice yield 
slightly different actual values. For many purposes this 
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may not matter but in some circumstances such possi- 
bility of inconsistency might be undesirable. 

A second minor objection arises from the same cause, 
Starting at the low-voltage end, the original series of 
windings provides a steady progression of voltages by 
working successive switches in a regular manner (left- 
hand columns below). 

With the modified series, however, one is apt to run 
into repetition, as indicated in the right-hand columns. 


Switch Output Switch Output 

eaerereation — Combination Voltage 
1 1 
2 2 2 2 
i, 2 3 3.2 3 
4 4 4 4 
1, 4 5 1, 4 5 
2, 4 6 2, 4 6 
SS Ae 7 1,2,4 7 
8 8 7 7 
) 9 Fe 4 8 
2, 8 10 pe 4 9 
, & 8 ll a ee 10 
4,8 12 4,7 11 
1, 4, 8 13 1, 4, 7 12 
a % = 14 2 7 13 
a 15 i ee 14 
16 16 10 10 
1, 10 ll 
and so on 2, 10 12 
i, 2, 30 13 
4, 10 14 
1, 4, 10 15 
2, 4, 10 16 


Finally, if auto-connection is employed to achieve 
higher maximum voltage, the modified series necessitates 
a primary tapping at 200 volts and gives a maximum of 
454 volts compared to the value of 511 volts obtainable 
with the original series. 

It is thus evident that a choice between the two must 
largely depend upon the precise purposes for which it 
is desired to use the transformer and, in particular, the 
importance attached to the somewhat greater ease of 
adding together numbers from the second series. 

Pinner, Middlesex. ms &. Sieve. 


“TV DX” 


SOME observations on the reception of Channel 2— 
ABN Sydney (64-70Mc/s) Australian television in 
Auckland, New Zealand, during the period 18th 
November, 1957 to 24th January, 1958, may be of 
interest. Distance approximately 1,250 miles. 

Receiver , untouched, standard, domestic, 17in fringe 
model. Aerial 5-element Yagi, at a height of approxi- 
mately 200 feet above sea level, but in a comparative dish 
compared with adjacent hills. 

Reception has been accomplished some 17 times, the 
periods being a maximum of four hours and a minimum 
of just a few minutes. On at least three occasions the 
signal could hardly have been better, even close to the 
transmitter. Times of reception were completely unpre- 
dictable and varied from 3 p.m. to 12 p.m. This would 
of course coincide with transmission times (New Zealand 
2 hours forward.) Vision without sound was quite 
common, but rarely the other way round. Fading and 
ghosting were sometimes severe, and at other times non- 
existent. The longest period without any fading of either 
vision or sound was of 45 minutes on the evening of 
24th January, 1958—(6 p.m. to 6.45 p.m.) During one 
evening when an experimental local transmitter was 
testing, it was possible to make a direct comparison of 
the pictures (405 as opposed to 625) and there could be 
no doubt as to which was superior. Incidentally, it was 
also possible to appreciate f.m. sound even though it was 
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heard through a poor loudspeaker system. Once the 
receiver was adjusted no attempt was made to improve 
results as it was found that a minimum signal would 
“hold” if it was sufficient to modulate the tube to a grey 
level, fading then varied the contrast level. 
Auckland, New Zealand. C. A. ROUSE. 

Bell Radio Television Corporation. 


Optical Illusion 


READERS with access to a double beam oscilloscope 
may be interested to observe an unusual optical effect 
which I discovered by chance the other day. 

Set a presentation on the tube face of any waveform 
to hand and lock it with about 4 complete waves showing. 
Now set another wave shape on the second beam at a few 
cycles short of the second harmonic of the former so 
that it is on a slow shift. If you now look at the tube 
face but endeavour to focus your eyes at a point some 
three feet past the screen they the four waves on beam 
one can be made to overlap and show as five waves. 
When this is achieved the two presentations will be 
floating on different planes some distance inside the tube. 

Leeds. TERENCE JOHN HALL. 


Swamp Interference Stopper 


THIS is written for the benefit of all those who have 
built the “ Unconventional (Pulse Counter) F.M. Re- 


ceiver” described by M. G. Scroggie,* and enjoyed 
Vg 
a SEES 
LIMITER CUTOFF 
TIME CONSTANT J 
(a) OF Ci9,Ri9 


INTERFERENCE BLOCK 


(b) 


excellent results until they found themselves (as I did) 
receiving violent jamming. One hundred yards away 
from the receiver is the main local police transmitter 
which caused receiver paralysis. The likeliest place 
for this to occur is at the grid of the limiter, as indi- 
cated in diagram (a). 

As can be seen, this is effectively negative d.c. restora- 
tion in which the positive excursion of the waveform is 
clamped to the cathode potential. At the end of the 
interference block the grid is ieft greatly negative and 
the valve cannot conduct for some time, i.e., it is para- 
lysed. There are several ways of curing this:— 

(a) By \topping the grid\current which produces d.c. 
restoration. 

(b) By using dic. coupling. 

(c) By counteracting the negative d.c.r. 

Methods (a) and (b) aim at getting rid of any d.c.r. 
effect. 

Method (a) could be practically achieved only with 
a cathode-coupled limiter (see for example, G. G. John- 
stone, W.W., August, 1957). 

Method (b) is impracticable because of attenuation. 

Method (c) entailed building-in positive d.c. restora- 
tion. 

(c) was tried since only a diode and a resistor needed 
to be added to the existing circuit (see diagram (b)). 


° Wireless Wor'd, April and June, 1956, April 1958 
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Ideally the diode should have been returned to a poten- 
tial corresponding to cut off for the limiter. However, 
the diode was taken to earth as a reasonable compromise 
and was left there after it was found that the clamping 
potential was not very critical. This modification should 
cure all except very bad cases: these could very well 
have the same trouble occurring on the grid of the last 
if. valve. If this is so, similar measures will prevent 
paralysis there also. 
On a conventional receiver with a 10.7-Mc/s i.f. strip 
a diode would probably effect an improvement, although 
it would lower the Q of the last if. transformer for 
large inputs, due to the grid current of the limiter and 
¢ diode current. As a simple, inexpensive remedy, 
peony it would probably be worth a trial. 


Bristol. G. J. ANDRIESSEN. 


Tape Spools 


I HAVE read with interest the letter from D. J. Kidd 
in the May issue. There can be no doubt that with the 
type of reels available at the moment much undesirable 
fiddling is necessary in order to thread them up. 

To my knowledge, only one manufacturer has made 
any effort to improve matters by providing a reel with 
a novel form of spring clip which nips the end of the 
leader. Apart from this, most of the others seem con- 
tent to plod along, marketing the same old reels which 
appear to be designed to waste the maximum time when 
one is frantically endeavouring to thread up for a 
recording. 

In contrast, the many ingenious reels available to the 
cine film enthusiast make me green with envy. I realise 
that improvements cost money, but feel sure that most 
tape recordists would gladly pay a little extra in order to 
obtain easy-to-handle reels. 

London Tape Recording Club. JOHN WEIR. 


“Do-it-Yourself” Amplifier 


THE first of a new series of Cossor kits, Model 562K, 
comprises a three-watt, two pentode amplifier to feed 
two loudspeakers, a 10 X 6in elliptical and a 4in tweeter; 
the same equipment being used in the factory-made 562 
record player. The sensitivity is 240mV with a signal 
to hum and noise ratio of 45dB. The frequency response 
is 2dB down at 50c/s and 13kc/s with the treble cut 
control turned to minimum. Detailed assembly instruc- 
tions are given, and most of the components are already 
soldered into position on a printed circuit board. The 
price of a complete kit is £9 15s. 


Completed Cossor 562K Amplifier 
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Solid “Electrolytic Tank” was 
described by Rowe and Martin at 
the I.E.E. Microwave Valve Con- 
vention. Instead of filling the volume 
round the metal electrode analogues 
with a liquid electrolyte, a solid con- 
ductor is used. The main advantage 
of using a solid is that, since there 
are no polarization effects, d.c. fields 
can be used instead of a.c. fields io 
measure the equipotentials between 
the electrode analogues, and errors 
due to a.c. pick-up are avoided. 
Another advantage is that the con- 
ductivity is less liable to vary with 
time. The solid is made by mixing 
conducting amorphous graphite (40 
per cent by weight) and insulating 
gypsum plaster, these proportions 
giving the desired volume resistivity 
of about 10°ohm-cm. Errors due to 
imperfect mixing can be kept below 
2 per cent. 


Modified Bifilar-T Traps.—The bi- 
filar-T trap shown in the upper 
diagram (full lines) is widely used in 
television receivers to _ secure 
adequate sound rejection. This is 
obtained by making the sound if. 
fall in its “rejection notch” (lower 
diagram, full line). The network 
may also be used at audio frequen- 
cies for such purposes as harmonic 
rejection in fixed-frequency measur- 
ing instruments, and some practical 
results are described by A. Hendry 
and A. G. McIntosh in the July, 
1958, issue of Electronic & Radio 
Engineer. The authors show how 
the basic network may be modified, 
e.g., by adding the capacitors shown 
dotted in the upper diagram, to pro- 
duce a number of variant frequency 
responses such as low-pass (fre- 
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quency of maximum response on 
low side of rejection notch) and 
symmetrical characteristics (dotted 
line, lower diagram). The insertion 
of such networks into negative- 
feedback loops can produce sharp 
band-pass responses. 


Two-State Indicator Tube for com- 
puter circuits introduced by Mullard 
is notable for its high sensitivity and 
low power requirements, making it 
suitable for transistor and other cir- 
cuits where only small signal volt- 
ages are available. It is essentially 
a triode valve in which the anode 
serves as a fluorescent screen, giving 
a blue-green glow about 20 sq mm 
in area. Working with an anode 
voltage of 50V, the tube light output 
can be switched from maximum 
(anode current 0.5mA) to minimum 
(anode current less than 5A) with 
a_ grid voltage swing of only 3V. 
The DM160, as the tube is desig- 
nated, is very small, being mounted 
in a 5-mm diameter bulb with flying- 
lead connections. 


Semiconductors at R.R.E.: Indium 
antimonide is used as the sensitive 
element in an_infra-red-seeking 
guided missile, but for “good 
definition ” and high sensitivity the 
sensitive area must be very small. 
The element actually takes the form 
of a strip less than 5 X 10—‘in thick, 
this thickness being achieved by 
electro-etching (the reverse of elec- 
troplating). Another process in 
semiconductor preparation demons- 
trated recently at the Royal Radar 
Establishment is the zone refining of 
silicon. Molten germanium _is 
sufficiently non-reactive to allow this 
process to be carried out in a boat- 
shaped crucible which is passed 
through an r.f. field; but unfortun- 
ately silicon is so ‘reactive at its 
melting point that this is impossible. 
Another feature of molten silicon is 
that it has a very high surface 
tension—several times that of mer- 
cury. This allows a rod of silicon 
to be passed vertically through an 
r.f. heating coil, in a vacuum, and as 
long as the molten zone does not 
exceed lcm in length the rod re- 
mains in one piece. The rod is re- 
volved and gradually drawn through 
the field, by pushing from below and 
pulling from above, so that a bent 
rod (provided it is not bent to such a 
degree that it cannot enter the 
vacuum chamber) is straightened, 


and, by “ seeding ” the leading end of 
the rod with a small crystal, the 
whole rod can be made into one 
single crystal structure. 


—100°F Primary Cells.—Electronic 
News for 17th March reports that 
the Yardney Electric Corporation 
have produced a primary cell 
efficient down to temperatures as low 
as —100°F. The cell uses a silver 
chloride cathode, a calcium anode 
and acetonitrile as the electrolyte 
solvent. The efficiency of the cell 
is 4 watt hours/pound at —100°F 
and 18 watt hours/pound at 75°F 
with an e.m.f. of 2.55V. 


Potentiometer-like Attenuator usable 
up to 3000Mc/s is made by the 
German firm Wandel and Golter- 
man. The input is taken as usual 
to one end of the track, but, unlike 
a normal potentiometer, the earth 
connection is taken to the whole of 
the side of the track opposite to the 
wiped portion. This arrangement 


produces a resistively loaded line in 
which the series resistance is pro- 
vided by the track length and the 
shunt resistance by the track width 
between the wiped and _ earthed 
sides. The output is taken from 
the tapping on this line made by the 
sliding contact. The output imped- 
ance would be incorrect near the 
ends of the linc, so the sliding con- 
tact is prevented from reaching 
right to these ends. Thus there is 
a minimum insertion loss of 10dB in 
this attenuator. The maximum pos- 
sible attenuation is 70dB, and the 
accuracy +0.2dB. In this country 
the attenuator is available from 
Solartron. 


Doppler Radar Using Transistors.— 
The Doppler navigational radar put 
into service with the R.A.F. in 1954 
consists of four electronics units and 
weighs over 100 Ib. Subsequent de- 
velopment for civil and military use 
has reduced this weight and has 
produced a smaller aerial system. 
Another version, using transistors as 
far as possible, is now under de- 
velopment at the Royal Radar 
Establishment. This consists of only 
two units, and will weigh consider- 
ably less than 100 Ib. 
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CLIX B8F (4 X 150A) 
insulated valveholder 
designed for forced air 
cooling, with P.T.F.E. body 
moulding and chimney to direct 
flow over anode area. 
Cat. No. VH88-801. 


The answer —in P.T.F.E. tr. is a material with a number of unique 
properties. In many ways it is the answer to an electronic designer’s prayer—high insulation resistance, low 
dielectric losses, wide temperature range and zero moisture absorption. But from the production angle it is 
tough, stubborn and thoroughly unco-operative. You have to know it for a long time before you can get it 
to do what you want. 

We have the advantage of having grown up with P.T.F.E. and its associated problems, and our intimate 
knowledge of electronics puts us in a unique position for advising set designers and manufacturers on new 
applications of the material. We have more extensive P.T.F.E. fabricating experience, and we manufacture 
».T.F.E. components in both smaller and larger sizes than anyone else in the country. Tough though it is, we 
have mastered the art of forming it into all the component parts you are likely to want, or we can supply 
itin blanks of all shapes, thicknesses and sizes for your own machine shops. And if necessary we are ready 
'o help you with a lot of hard-earned know-how on the subject. 


P.T.F.E. COMPONENTS 
AND MACHINING BLANKS 


SIEMENS EDISON SWAN LIMITED An A.E]. Company, 


\S5 Charing Cross Road, London, W.C.2 + Telephone: GERrard 8660. + Grams: Sieswan, Westcent, London 
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e HOBBY... 


... SPARE TIME WORK, etc.... 
.».IN ANY OF THESE SUBJECTS :— 


Accountancy 

Advertising 

Aeronautical Eng. 

A.R.B. Licences 

Art (Fashion Illustrating, 
Humorous) 

Automobile Eng. 

Banking 

Book-keeping 

Building 

Business Management 

Carpentry 

Chemistry 

City & Guilds Exams. 

Civil Service 

Commercial Subjects 

Commercial Art 

Computers 

Customs Officer 

Draughtsmanship 

Economics 

Electrical Eng. 

Electrical Installations 

Electronics 

Electronic Draughtsmanship 

Eng. Drawing 


N E W PRACTICAL DO-IT-YOURSELF 
YOU CAN MAKE & SAVE MONEY IN:— 


RADIO & T/V BUILDING & SERVICING 
ELECTRICAL APPLIANCE REPAIR 
CHEMISTRY - PHOTOGRAPHY 


Export 

General Certificate of 
Education 

Heating & Ventilating Eng. 

‘Hi-Fi’ Equipment 

High Speed Oil Engines 

Industrial Admin. 

Jig & Tool Design 

Journalism 

Languages 

Management 


Maintenance Eng. 

Mathematics 

M.C.A. Licences 

Mechanical Eng. 

Metallurgy 

Motor Eng. 

Painting & Decorating 

Photography 

P.M.G. Certs. 

Police 

Production Eng. 

Production Planning 

Radar 

Radio 

Radio Amateurs (C. & G. 
Licence) 

Radio & Television Servicing 

Refrigeration 

Sales Management 

Sanitary Eng. 

Salesmanship 

Secretaryship 

Servo Mechanisms 

Shorthand & Typing 

Short Story Writing 

Short Wave Radio 

Sound Recording 

Telecommunications 

Television 

Time & Motion Study 

Transistors 

Tracing 

Welding 

Workshop Practice 

Works Management 

and many others 


HI-Fl EQUIPMENT, ETC. 


All the above special courses include practical 
equipment as part of the training. 


Also courses for GENERAL CERTIFICATE OF EDUCA- 
TION, A.M.I.H.&V.E., A.M.S.E., A.M.Brit.I.R.E,, 
A.M.I.Mech.E., A.M.I.E.D., A.M.1.M.1., A.F.R.Ae.S., A.M.1.P.E., 
A.M.LI.A., A.C.C.A., A.C.1.S., A.C.C.S., A.C.W.A., City & 
Guilds Examinations, R.T.E.B. Servicing Certificates, R.S.A. 
Certificates, etc. 


POST TODAY 
j To E.M.I. INSTITUTES, Dept. 127K, LONDON, W4 


@ Personal and Individual Tuition given by named tutors 


@ All equipment yours to keep 


@ Courses for Beginner or Advanced student 


] Please send, without any obligation, your free Book to:— 


| 

' i | 
NAME ” AGE 

E.M.1. Institutes : (if under 21)! 

is associated with : H CT Te Te Ne Ie CN ee eS ~ | 

“HIS MASTER'S VOICE”, | 

Columbia, With* | 


1 RE TLAT Ce aT OT me Without equipment i 
etc. 


| N S T | T U T t 5 1 (We do not employ travellers or representatives) *Delete as required. | 
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5 / 


1C.118 § 
The only tome Studly College run by a Worta-witle industrial organisation 


XUM 


RESPONSE (PER CENT) 


WIR 


» 1958 


k G. 


ervicing 


EDUCA: 
1.R.E, 
.M.1.P.E., 
City & 
s, R.S.A. 


- 
< 


a 
nder 2!) 


i 


equipment H 
s required. l 
1c.118 1 


tion _| 


XUM 


PHOTOCELLS 


Including Some Recent 


\\ E are all familiar with valves and perhaps 
transistors, but my guess is that only a minority of 
us habitually handle even one of the many varieties 
of photocell. Probably most of that minority are 
owners of photographic exposure meters. Yet in 
spite of the fact that so few people ever see them, 
photocells are used in a staggeringly large number 
and variety of ways. If I were to do no more than 
mention them by name I doubt whether it would 
leave me room for anything else, so I won’t start. 
But partly because there are so many uses there are 
many different kinds of photocell, and because 
they are seldom seen most of us are probably rather 
vague about them. It isn’t my intention to say much 
about their construction or methods of use, but to 
follow up our recent ventures into electronic theory 
by seeing how the chief kinds work. 

If you followed the series from the beginning you 
may remember that the photo-electric effect played 
a very important part in triggering off the modern 
ideas about matter. It was discovered that when 
light is shone on certain metals they emit electrons, 
and (contrary to what nineteenth-century physics 
led one to expect) the force with which the electrons 
are emitted increases with the frequency rather than 
the intensity of the light. This was, however, quite 
in keeping with the revolutionary quantum theory 
that had just been introduced to a sceptical world 
by Planck. It is now accepted that light consists 
of something like small particles, called photons, 
each having an amount of energy equal to the fre- 
quency f of the light in c/s multiplied by a constant, 
h (Planck’s constant), equal to 4.15xX10—"* if one’s 
unit of energy is the electron-volt (eV). 

The obvious query on this is what, if light consists 


Fig. ! Response curve of antimony-czsium photo-emissive 
cathode. 
100 
80 4 in 
= | \ 
o 60 ‘ 
a 
= 
Ww 
“” 
z 40 
a 
“vv 
« 
20 / 
0 
400 500 600 700 800 900 1,000 
FREQUENCY (MMc/s) 
| i i 1 — 
7,000 6,000 5,000 4,000 3,000 
° 
ACA) 


RED ORANGE GREEN BLUE VIOLET ULTRA-VIOLET 
YELLOW 


WIRELESS WorRLD, AuGUST 1958 


By «‘CATHODE RAY” 


Semiconductor Devices 


of particles and not waves, is f the frequency of? 
Well, we went into this to some extent in the March 
issue, and I can only repeat that both light and elec- 
trons do in fact have some of the properties both of 
waves and of particles, and if you don’t like that idea 
you must, I am afraid, lump it. 

As we found in the June issue, metals and other 
solids have vast numbers of valency electrons circu- 
lating throughout them energetically, even at the 
absolute zero of temperature (0°K). Additional 


Fig. 2 Circuit for 
examining  current/ 
voltage characteristic 
of photo-emissive cell 
just above and below 
zero voltage. 


energy, usually amounting to several eV, is. needed 
by any of these electrons to enable it to break surface 
and get clear—to be emitted, as we say. This quan- 
tity of energy is known as the work function, denoted 
by ¢. One way of increasing the energy of the elec- 
trons is by means of heat. This is the method 
adopted in valves and cathode-ray tubes. Anothe1 
method is to shed light on the cathode surface, 
Either way, the amount of energy imparted per elec- 
tron must be at least equal to 9. 

If the energy is derived from light, we know it i: 
in packets of size hf. Since h is known, the lowest 
frequency needed to obtain emission from any metal 
follows. The @ for tungsten, for example, is 4.5eV, 
so the minimum f is ¢/h*=4.5/(4.13X 10—"*) c/s= 
1,090 MMc/s. . 

The frequency of light runs from about 400 MMc/s 
at the red end to a little over 800 MMc/s at the 
violet, so no visible light is effective with tungsten; 
ultra-violet is needed. By contrast, the ¢ for cesium 
is only 1.8eV, so practically the whole range of visible 
light has sufficient energy to overcome it. 

It might seem, then, a simple matter to choose a 
metal suitable for emitting electrons when illu- 
minated by radiation of any particular range of fre- 
quency. In practice it is much less simple, because 
the effective » depends very largely on the condition 
of the surface. The thinnest possible coating of im- 
purity or tarnish, for example, may quite alter its 
emissive properties, for better or worse. Details can 
be found in any good book on photocells. 


*I have just been looking up some books on this, and several of thed. 

ive the equation for minimum frequency as Af x ed instead of hf x m 

‘ot one of these explains how Af (which is energy) can be equal to ¢ 
(which is energy) multiplied by electric charge. Anybody checking this 
equation by seeing whether the dimensions were the same on both sides 
would conclude that it was wrong. The explanation is that if the two 
sides are not in the same system of units a constant must be introduced 
to make them so. If Af is in conventional units, ¢ (usually in electron- 
volts) must be brought into the same system by multiplying by the 
number of conventional units of energy equal to one eV of energy. 
But to represent this by e, which stands for the amount of negative 
electric charge of one electron, is as muddling as making a change 
from British to metric units in an equation by introducing a factor /, 
denoting the length of an inch in metres. 
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In valves, heat is used to make the cathodes yield 
a constant emission for control by the other elec- 
trodes. Light is not a convenient alternative to this. 
The purpose of photo-emission is to detect or 
measure the light. And so we have the innumerable 
applications in television cameras, sound films, 
photometers, burglar alarms, etc., etc. 

We have seen how to calculate the minimum fre- 
quency for emission from a surface of given 9; how 
about the maximum frequency? The surplus energy 
imparted by light of higher frequency than the mini- 
mum appears as kinetic energy of the emitted elec- 
trons. So if white light is shone on czsium, the red 
part of it causes electrons merely to stagger out, with 
no spare energy, while the violet part, having double 
the frequency, makes them emerge with an_ energy 
of about 1.8eV; that it to say, with the speed they 


Fig.3 How the current/voltage characteristic is influenced 
by colour of light. 


S a————s«| 0-6 LUMEN 


re 05 
10 


= 0-4 
aan 7) 


———— 0-3 
5 x o2 
o1 
0 20 40 60 80 100 
Va (VOLTS) 


Fig,4 Theused part of a vacuum photocell’s characteristic 
curve sheet resembles a pentode’s. 


would be given by a positive e.m.f. of 1.8Vt. Of 
course, this speed is not necessarily at right-angles 
to the surface, so even when the light used is mono- 
chromatic—which means that it is all concentrated 
on one frequency—the speeds of emission directly 
away from the surface vary over a range from zero 
to the maximum as just calculated. 

Under suitable conditions there is hardly any top 
limit to the maximum frequency that causes emis- 
sion, and enormous velocities can be imparted to 
the emerging electrons; but ordinary photocells are 
enclosed in glass bulbs, which cut off most of the 
ultra-violet frequencies. If a cell is needed speci- 
fically for that range, a quartz window is fitted to 
admit it. There are other things affecting the band 


tFor volta; es lower than about 10,000 (so that the relativity correction 
is negligible) the sen | is 594./ V km/sec, so with V = 1.8 it is 800 
km/s or 1,800,000 m.p.h. 
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of frequencies for which the cell is effective; for 
example, surfaces absorb or reflect certain fre- 
quencies selectively. Fig. 1 shows a typical colour 
response curve for an antimony-cesium cathode. 

The fact that light frequencies higher than the 
minimum make electrons come out with speeds that 
can be reckoned in eV means that those electrons 
can land on another electrode against an e.m.f. up 
to that limit. Fig. 2 shows an arrangement for ap- 
plying a controllable voltage to what we wili call 
(by analogy with a valve) an anode, though it can 
be made either positive or negative. K is the photo- 
cathode, and the two electrodes are enclosed in the 
usual glass bulb so that the air between them can 
be removed. Although what is reckoned to be a 
high vacuum leaves about as many air molecules in 
every cubic centimetre as the entire population of 
the United States, they are so small that practically 
all the electrons get through without obstruction. 

Let us suppose that we illuminate the cathode 
with various monochromatic lights, and that the cell 
has the characteristic shown in Fig. 1. Then a red 
light will just make a few electrons emerge with 
almost no speed, so a zero or slightly positive volt- 
age will be needed at the anode to attract them 
there and make them show a deflection on the 
microammeter M. A blue light will bring some 
of them out with a velocity corresponding to a fre- 
quency difference of about 240 MMc/s, or say leV. 
They will just be able to reach the anode if it is 
made 1V negative. Making the anode gradually 
less negative brings in more and more of the emitted 
electrons—those emerging other than directly to- 
wards the anode—until finally, when all are gathered 
in, even a highly positive potential cannot increase 
the number. With near ultra-violet light, some 
electrons have even higher velocities, and a still more 
negative voltage is needed to ensure that none 
reaches the anode. 

If the brightness of the three lights is adjusted 
to be effectively the same at the cathode, the results 
of these experiments will be as in Fig. 3. Increasing 
the brightness would proportionately increase the 
number of electrons emitted, so the current readings 
would all be multiplied everywhere by that factor. 
But the “starting voltage” for any one colour would 
be the same as before. 

When a current flows against an e.m.f., as indi- 
cated by the left-hand region of Fig. 3, it possesses 
energy, which can be utilized. Suppose the battery 
and potential divider in Fig. 2 is abolished and 
simply a resistor is connected between K and A. 
Then the electrons flowing through it will set up a 
p.d. across it, making the anode negative. The cell 
will in effect be a generator driving current through 
the resistor. ‘This corresponds exactly with the 
current that flows through a resistor between anode 
and cathode of an ordinary diode, the energy in that 
case coming from heating uf the cathode instead of 
light shining on it. The same thing is familiar in 
other types of valve, where some grid current flows 
even when the grid is slightly negative. 

Although there are rumours that direct conversion 
of heat to electrical energy in this way may become 
a practical source of power, the efficiency would 
seem too low to be attractive; and the power avail- 
able from an ordinary emissive photocell is even 
more insignificant. The usual way of using the cell 
is to apply something of the order of +100V to the 
anode through a high load resistance, the relation- 
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Fig.5 Ann-p-n transistor (a) and the corresponding photo- 
transistor (b). 


ship between voltage drop across this resistance 
and brightness of light being very similar to that 
between load voltage and grid voltage in a pentode 
—see Fig. 4. The voltage drop is used as a measure 
of the light, or for actuating something by light. 

I must just mention that the anode current can 
be multiplied considerably if a small amount of 
inert gas is admitted to the tube. The character- 
istics of these tubes are similar to Fig. 4 up to about 
20V; above that, the electrons get up enough speed 
to knock electrons out of the gas atoms (ionize them, 
to use the technical term) and these swell the crowd. 
Which type is the better to use depends on the cir- 
cumstances. In general, the vacuum type is used for 
measurement (quantitative) and the gas type for 
detection (qualitative). 

We must press on, for we have covered only the 
first of the three points in the sermon—photo- 
emissive cells. As we have seen, one could also 
classify these as photo-voltaic, in that they are cap- 
able of generating an e.m.f. directly from the power 
of light, but as it is only to a very limited and insig- 
nificant extent one does not. Before coming finally 
to the cells which are photo-voltaic enough to be 
so used, let us take a look at the photo-conductive 
class. If you wanted to be awkward you might 
point out that the emissive type could also be re- 
garded as photo-conductive—and in its normal mode 
of use, too—but for convenience the term is confined 
to solid conductors. 

Selenium is the substance everyone thinks of 
here, because its light-serisitive properties were dis- 
covered as long ago as 1873, and for most of the 
time since it has remained supreme. But recently 
there has been considerable development of other 
semiconductors, notably compounds of lead and thal- 
lium with sulphur, selenium and tellurium. What 
is likely to interest us most is that still more recently 
transistor technique has become involved. 

Semiconductors, you may remember, are sub- 
stances in which there is a small energy gap between 
the energy band filled with valency electrons and 
a conduction band into which they have to be raised 
if the material is to conduct at all. The smallness 
of the gap means that the energy of heat at ordinary 
temperatures is sufficient to raise a small but sig- 
nificant proportion to the conduction band. In 
transistors and most other semiconductor devices 
this heat conduction is just a nuisance, because it 
is a sort of leakage, not under the control of the 
input signal. The useful current carriers, introduced 
by impurities, are under control. Light is another 
form of energy, and more effective than heat 
because of its higher frequency. That is why semi- 
conductors tend to conduct better in the light than 
the dark. It is also why transistors are enclosed in 
opaque containers, but where control by light is 
desired they can be modified accordingly; hence 
the photo-transistor. 

In general, a photo-transistor has one electrode 
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Fig.6 The characteristic curves of a photo-transistor closely 
resemble those of a transistor triode. 


fewer than the corresponding signal transistor, be- 
cause the current carriers are introduced directly 
by the impact of light instead of from the usual 
emitter. Fig. 5(a) shows an n-p-n junction transistor 
in which the emitter functions as the source of 
free electrons, thanks to the donor impurity therein. 
Their flow into the base—whence they are snapped 
up by the positive collector voltage—is controlled 
by the signal voltage between emitter and base. 
Alternatively, electrons already in the base can be 
freed by the direct impact of light, as in Fig. 5(b). 
The characteristic curves (Fig. 6) are of exactly the 
same type as for the transistor triode, except for 
light taking the place of base voltage as the con- 
trolling parameter. 

It is not essential to have a junction; the resist- 
ance of a simple strip of germanium goes down 
when it is exposed to light. The semiconductor 
compounds mentioned are also used simply as light- 
variable resistors. Some are remarkably sensitive 
and some respond to a very wide spectrum, embrac- 
ing ultra-violet, visible and infra-red. At ordinary 
temperatures the current carriers released by light 
have to compete with those released by heat, so 
for extreme sensitivity they are cooled. A lead 
sulphide cell cooled by liquid air, for example, is 
sensitive to 10-** watts per sq cm. Without this 
refinement, or any means of concentrating or direct- 
ing the radiation, the Mullard 615V lead sulphide 
cell is stated to detect the heat from an ordinary 
soldering iron at 100 yards. 

Lastly, photo-voltaic cells, which generate their 
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Fig. 7 Potential 
diagrams of a 
junction photo- 
transistor, (a) in 
the dark, and (b) 
illuminated. 
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own power. We noted in passing that emissive cells 
qualify also as photo-voltaic, but so slightly as to 
be of no practical value in that role. Semi-conduc- 
tor junctions (n-p), as all treatises on them explain, 
develop a difference of potential between the two 
sides of the junction. Nearly all the said treatises 
fail to explain why no trace of it can be found when 
even a highly sensitive voltmeter is connected to 
the terminals. The reason, after one wrong guess, 
was given last month as the counteracting p.d.’s of 
the metal-to-semiconductor junctions at the ter- 
minals. But just as heating one of the junctions 
between different metals in a complete circuit up- 
sets the balance and sends a thermo-electric current 
around the circuit, so the impact of light on a suit- 
able junction enables it to act as a current generator. 
This is shown very simply in Fig. 7, where (a) is 
the balanced condition in the dark (or equal illumina- 
tion throughout), whereby there is no p.d. between 
the terminals. The quite large p.d. at the junction, 
you remember, is caused by the superfluity of elec- 
trons in the n material and holes in the p material; 
these diffuse across the boundary, the electrons 
charging the p side negative and the holes 
charging the n side positive. The process ceases 
when this p.d. just balances the diffusive tendency. 
Heat—or light—dilutes the effect by creating hole- 
and-electron pairs in either or both regions. Neither 
electrons nor holes will diffuse into regions where 
there are already plenty of their own kind, and so 
the p.d. tends to be lower, as in Fig. 7(b), with the 
result that a net p.d. appears between the terminals. 
If you like the Fermi level idea you may prefer to 
think of the thing on that basis. You remember 
that making pure semiconductor material into p or 
n displaces the Fermi level from the middle of the 
energy gap downwards or upwards respectively. So 
where the two kinds are in contact a p.d. is created as 
in Fig. 8(a). Heating the material tends to bring 
the Fermi level back to the middle again, the two 
opposite kinds of impurity conduction being (as it 
were) swamped by the increased intrinsic conduc- 
tion. The p.d. is thereby reduced as shown at (b). 
Light, if it could get to all the material repre- 
sented, would have a similar effect. Since these 


Fig. 8 Fermi diagrams of a p-n junction, (a) normally, 
(b) heated throughout, and (c) exposed to light at the 
junction. 
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materials are not particularly transparent, it is as 
much as one can do to illuminate a thin section at 
or about the junction. A transition from decidedly 
p or n type to near-intrinsic conduction at the junc- 
tion due to strong illumination there can be repre- 
sented by a shifting of the Fermi level in the gap, 


\ 


SILICON DISK 


Fig. 9 Section of junction photo-voltaic cell used in Bell 
Telephone tests. 


as shown at (c). The drop in p.d. as compared 
with (a) appears again. 

Selenium, although somewhat outmoded for 
photo-conductive cells, is a favourite material for 
the photo-voltaic kind, and electric exposure meters 
usually consist of a suitable metal-to-selenium junc- 
tion feeding a microammeter. These instruments are 
taken for granted now, but a year or two ago some 
excitement was created by tests carried out by the 
Bell Telephone Laboratories, in which a special bat- 
tery of photo-voltaic célls mounted on a rural tele- 
phone pole provided the power for a repeater 
station from sunlight alone. On a bright day the 
power developed was 10 watts—more than was 
needed by the repeater, so that there was a surplus 
to charge an ordinary battery to keep things going 
at night and during dull days. (Whether there would 
be enough surplus to ensure continuous operation 
in this country seems open to doubt!) 

Fig. 9 gives some idea of the construction of the 
cells used. The semiconductor is silicon (presum- 
ably germanium would have rather an excessive 
intrinsic conductivity at the temperature it could 
reach in full American sunlight). Most of it is 
n-type due to arsenic “impurity,” but an extremely 
thin layer of p is formed on one surface by diffusion 
of boron. The junction is only 0.000lin below the 
surface. In bright sunlight, the e.m.f. generated was 
about 0.5V; polarity as marked in Fig. 9. As many 
as 432 cells were used for the test, mounted in a 
flat aluminium case with glass lid. The efficiency 
was about 10%, which was a considerable advance 
on conventional photocells. Since it is estimated 
that in two days the earth receives more energy 
from sunlight than could be provided by all its 
known reserves of fuel, you may begin to wonder 
why we are bothering about nuclear power stations. 
There are, of course, many snags in solar energy, 
chiefly financial (capital costs, and so forth). But 
for special applications, such as this telephone idea, 
it has interesting possibilities. 

One of these special applications has been demon- 
strated more recently, also by the U.S.A., giving 
their earth satellites at least one advantage over 
the first two sputniks,} which went dead (together 
with the dog) as soon as their batteries ran out. 
One of the American satellite’s radio transmitters 
is energized by photo-voltaic cells, and since the 
sun at that altitude is not only unobscured by clouds 
but also by the atmosphere the radiation is much 
more intense and (except when eclipsed by the 
earth) continuous, 


{Since writing, Sputnik III has gone up, energized partly by solar 
batteries. 
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By G. H. LEONARD‘, B.Sc. 


= techniques used in oscilloscope Y amplifiers 
have made considerable advances during the past 
few years and instruments are commercially available 
having direct coupled amplifiers with a 3dB band- 
width of the order of 30Mc/s together with a rise 
time of the order of 10-15myusec and a high sensi- 
tivity. These instruments are usually complex, 
making use of very accurate multivalve timebases, 
calibrators, etc., and the latest distributed p.d.a. 
tubes. They are excellent multi-purpose instru- 
ments but are very expensive. 

Being faced with requirements for an oscilloscope 
having a rapid rise-time (with negligible overshoot) 
and wide bandwidth, it became apparent to the 
writer that provided certain limitations were ac- 
cepted the distributed amplifier normally found in 
expensive instruments 
could be dispensed with. 
Using modern valves 
with a high figure of 
merit in conjunction with 
low anode loads, and 
cathode followers to re- 
duce the effects of input 
capacitance, the design 
of a wide-band ampli- 
fier having a_ suitable 
gain appeared to present 
few problems, provided 
a.c. coupling were accepted together with consider- 
able restriction of the usable Y deflection. 

The use of a.c. coupling was not considered to be 
a serious drawback; the occasions when one is inter- 
ested in examining rise-time and d.c. level together 
are, in the writer’s experience, comparatively rare. 
When they do arise, it is frequently possible to 
make a separate observation of the d.c. level by the 
use of a simple chopper consisting of a pair of resis- 
tors and a high-speed relay energized from a 6.3-V, 
50-c/s, supply to obtain a “ double-beam ” presenta- 
tion of d.c. level. With this in mind, it was decided 
that the 1.f. response of any amplifier must be such 
as to give negligible droop on a 50-c/s square wave. 


COMMERCIAL 


Vertical Deflection 


The minimum acceptable height of display is 
very much open to debate. For design purposes a 
minimum display of one centimetre for short pulses 
of either polarity (with the mean d.c. level roughly 
corresponding to the undeflected trace) was con- 
sidered sufficient provided an adequate synchroniz- 
ing signal could be obtained. This presupposed a 
display of 2cm for a sine wave or other symmetrical 
phenomena. To obtain such a display on a 4EP1 
cathode-ray tube (commonly used in reasonably 
priced oscilloscopes) a peak-to-peak voltage swing 
of approximately 20V must be applied across the Y 
plates if the final anode voltage is 1kV and the 
p.d.a. voltage 2kV. This implies an output swing 


* Ultra Electric. 
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MODIFYING AN EXISTING 


of 10 volts peak-to-peak from each half of a push- 
pull output stage, which is within the capabilities 
of a wide-band amplifier pentode with a high figure 
of merit, such as the Mullard E180F, even if the 
anode load is as low as 680 ohms, provided that 
negative feedback is used to retain good linearity. 

With these facts in mind, it was decided to 
modify an existing oscilloscope to incorporate a 
wide-band amplifier. After examining the alterna- 
tives and contacting the manufacturer as to the h.t. 
current available for the Y amplifier, a Telequip- 
ment 720 was chosen. 

The most important stages in a wide-band oscil- 
loscope amplifier are the final paraphase output 
stage and the preceding stage, as it is here that large 
signals must be handled with reasonable linearity. 
It is therefore proposed 
to examine the design 
considerations for these 
: stages in some detail. 
The effective input capa- 
i citance of each Y plate 
of the 4EP1 is 6pF, 
: which consists of 3pF to 
: the earthy electrodes 
plus the inter-plate capa- 
; citance, 1.5pF, which 
/ must be multiplied by 2 
to allow for the anti- 
phase voltage applied to the other plate. Add to 
this a minimum of 4pF for strays, and a rough 
calculation shows that even with a resistive source 
impedance of 500ohms the 3dB point would be 
about 30Mc/s. 

Since the cut-off of other stages would also have 
some effect, this frequency is too low and a lower 
source impedance must be obtained. This can be 
obtained by using a cathode follower, but it must 
be remembered that for large outputs the cathode 
CR must be kept sufficiently short for the C to be 
able to discharge through the R more rapidly than 
the fastest negative-going transient to be handled, 
otherwise the cathode will be unable to follow, the 
valve will cut off, and the output impedance will 
rise to the value of the cathode load. Again taking 
500 ohms and 10pF, we have a time constant of 
5musec which should be short enough. The mutual 
conductance of an E180F is 16.5 as an amplifier, but 
if the screen current is considered a higher figure 
is obtained. Calling this 18, we have that the out- 
put impedance of the stage is approximately 1/18k 
or 55 ohms, which is low enough to ensure that up 
to the frequency where the cathode ceases to follow, 
the drop in output will be small. 

It is quite common practice in modern oscillo- 
scope amplifiers to utilize a cathode-coupled pair, 
d.c. coupled to the Y plates, for the output stage, 
the Y shift potential being applied to the “earthy” 
grid. This arrangement ensures that the full grid 
base of the valves can be utilized when asymmetri- 
cal pulses are examined. Such a stage also has con- 
siderable gain, the push-pull (anode to anode) out- 
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put being equal in amplitude to the output which 
would be obtained from one valve operating as a 
simple amplifier with the same anode load. At first 
sight, it would therefore appear that the ideal 
arrangement is a cathode-coupled pair d.c. coupled 
to a pair of cathode followers which are d.c. coupled 
to the Y plates; any shift bias voltage, applied when 
examining asymmetrical waveforms, would bias the 
cathode followers to a suitable operating point to 
fully utilize their grid bases. 

This arrangement suffers, however, from the 
following disadvantages. First, great care must be 
taken in the design in order to ensure that no valves 
are over-run if the Y shift potentiometer is left at 
one end of its travel, so that a “safe” design must 
have a restricted shift range which will in turn 
restrict the asymmetrical handling capacity. 
Secondly, an extra h.t. supply must be provided so 
that the cathode followers may be directly coupled 
to the preceding anodes whose potential is virtually 
h.t.+ if low loads are used. Thirdly, the stage 
requires four valves. Finally, the input impedance 
is not very high. This last point applies to both 
resistive and capacitive components. Since the 
cathode of the input valve has an a.c. voltage 
approximately equal to half of the input and in 
phase with it, the apparent input capacitance of the 
valve is halved, but as the grid is normally returned 
to a steady d.c. potential there is no feedback effect 
on the resistive component. 


Phase Splitter Output 

An alternative arrangement, which was the one 
chosen, is the “split anode load” phase splitter, 
which has effectively equal anode and cathode loads 
with a.c. coupling to the Y plates. This circuit, V5 
in Fig. 1, gives anti-phase outputs at anode and 
cathode which are substantially equal to the input 
so that the stage gain is approximately two. Since 
the anode load, R.;, is kept low the output imped- 
ance at the cathode is substantially that of a similar 
cathode follower so that another valve is eliminated. 
The input capacitance is low and as the grid leak, 


coupled pair, but for asymmetrical inputs, since 
the standing bias is not variable, it is limited by the 
grid swing available in each direction. 

At first sight, it might appear that the anode of 
the stage could be coupled to a Y plate without 
interposing a cathode follower and that the stage 
would then be perfectly cathode compensated, the 
anode and cathode time constants being equal. In 
practice, however, these ideal conditions are not met. 
As the screen current increases the cathode current 
swing, the anode resistor must be larger than the 
cathode resistor to obtain equal outputs. Also the 
anode capacitance increases the anode time constant. 
The input capacitance of the cathode follower V6 is 
only about 2pF so that with the strays assumed as 
before to be 4pF and the anode capacitance of the 
valve (3pF) we have 9pF. This appears of the right 
order for ideal compensation. 

The values derived above and earlier in the text 
are of course very approximate, being based on 
estimates of the stray capacitances. In practice, it was 
found that the stage was slightly over-compensated 
and it was necessary to add a small capacitance at 
the anode to eliminate a small overshoot. 

The amplifier preceding the output stage, V4, is 
designed to give an output which is sufficient to 
fully load it without introducing distortion and for 
this reason the anode load, R.,, is higher than would 
at first seem desirable. 

The undecoupled cathode resistor R,, helps, of 
course, in linearising the stage, introducing 6dB of 
negative feedback. Nevertheless, the theoretical 
stage gain is 6. Experiments were made with a view 
to applying cathode compensation to this stage, but 
in the layout used the improvement in rise-time 
which could be obtained without introducing over- 
shoot was negligible. 

As the input capacitance of the stage is relatively 
high, being of the order of 5pF, a cathode follower, 
V3, is used to isolate it from the preceding amplifier. 

(Continued on page 397) 
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R,,, is tapped into the cathode load the input resist- 
ance is high. This means that a smaller coupling 
capacitor can be used for the same I.f. response, 
reducing strays and thereby improving the h.f. res- 
ponse of the preceding stage. The handling capacity 
for symmetrical inputs is the same as for the cathode 
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Fig. |. Circuit diagram of oye] Ry TC 
the wide-band amplifier. 
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Model W.V.B. 


Our specialised MONITOR HEAD MODEL W.V.B. has an 
additional head and amplifier which enables this recorder 
to perform a number of useful functions. The most important 
of these is to monitor the recorded tape a fraction of a second 
after it is made, and if necessary compare it by throwing a 
switch, with the signal before it is recorded. This allows 
the recording engineer to make certain that he has made a 
first class recording before the artists leave the studio, with- 
out the necessity of waiting while another run through is 
made. 


Additional items may be recorded one on top of another 
while listening to the first, since a switch is provided for the 
erase, and the bias, which also acts as a partial erase, can be 
lowered slightly, and its new value checked on the meter. 
In a similar manner the original signal may be fed back and 
recorded, resulting in an echo, the time constant of which 
is controlled by the speed of the tape and the distance 
apart of the heads. 


VORTEXION RECORDERS use a synchronous capstan 
motor to ensure accurate recording and play back speed. 
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quality equipment 


Many years of steady development have enabled us 
to still further improve the Vortexion W.V.A. and 
W.V.B. recorders which are now fitted with clock 
type position indicators. 


All components which could contribute to noise or 
reliability are carefully measured and selected in- 
dividually before incorporation, resulting in an 
exceedingly low background noise and distortion 
with frequency response within + 1.5 db 50-10,000 
c/s and + 3 db 40-12,000 c/s. 


%The meter fitted for reading signal level will also read 
bias voltage to enable a level response to be obtained under 
all circumstances. A control is provided for bias adjustment 
to compensate low mains or ageing valves. 


%A lower bias lifts the treble response and increases 
distortion. A high bias attenuates the treble and reduces 
distortion. The normal setting is inscribed for each instru- 
ment. 


%The distortion of the recording amplifier under recording 
conditions is too low to be accurately measured and is negli- 
gible. 


%A heavy mu-metal shielded microphone transformer is 
built in for 15-30 ohms balanced and screened line, and 
requires only 7 micro-volts approximately to fully load. 
This is equivalent to 20ft. from a ribbon microphone and 
the cable may be extended 440 yds. without appreciable loss. 


%&The 0.5 megohm input is fully loaded by 18 millivolts and 
is suitable for crystal P.U.s, microphone or radio inputs. 


%A power plug is provided for a radio feeder unit, etc. 
Variable bass and treble controls are fitted for control of the 
play back signal. 


The power output is 4 watts heavily damped by negative 
eedback and an oval internal speaker is built in for monitor- 
ing purposes. 


The play back amplifier may be used as a microphone or 
gramophone amplifier separately or whilst recording is 
being made. 


%The unit may be left running on record or play back, 
even with |,750ft. reels, with the lid closed. 


FOUR CHANNEL ELECTRONIC MIXER 


This is a studio quality electronic mixer suitable for any 
climate. The controls are hermetically sealed, and great 
care and selection of components to make certain reliable 
low noise operation, and individual screens prevent break 
through. The built-in power transformer is screened and 
potted, and all the microphone transformers are individually 


potted in selected heavy gauge mumetal boxes. Front or 
rear inputs and outputs may be obtained to order. The & 


normal output is .5 volt. 


The 3-CHANNEL MIXER and PEAK PROGRAMME METER 
is similar to the above but has the additional meter fitted 
calibrated in 2db steps from —20 db to +12 relative to 
l.m.w.—600 ohm. The meter is fed by the full P.P.M. 
| second time delay circuit which includes a stabiliser valve, 
to ensure accurate gain and calibration. The standard 


output is screened primary and !.m.w.—600 ohm balanced 
or unbalanced by switch. Inputs and outputs may be at the 
front or rear, and rack panel mounting is available at the 
same price. 


Full details and prices of the above on request 


VORTEXION LIMITED, 257-263, The Broudwoy, Wimbledon, London, S.W.19 


Telephones: LIBerty 2814 and 6242-3 


Telegrams: “Vortexion, Wimble, London.” 
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SINGLE PHASE AND POLYPHASE 
WATTHOUR METERS 
SYNCHRONOUS TIME SWITCHES 
SYNCHRONOUS MOTORS 
AND MOTOR UNITS 


WESTON 
PORTABLE 


INSTRUMENTS 


Weston Portable Instruments include D.C. moving coil, A.C. rectifier and H.F. 
thermocouple types, and instruments of the A.C./D.C. moving iron type; high 
grade dynamometer models are also available. 

Ilustrated above is the Model $.82—a permanent magnet, moving coil instrument 
in the Portable range. This is primarily a Precision Grade instrument but can 
also be supplied with Industrial Grade accuracy. Details of this Model, together 


D.C.Moving Coil,A.C. Rectifier,H.F. Thermocouple 
A.C./D.C. Moving Iron 


PORTABLE INSTRUMENTS 
D.C.Moving Coil, A.C. Rectifier,H.F. Thermocuple 
A.C./D.C. Moving Iron, A.C./D.C. Dynamometer 


LABORATORY STANDARD INSTRUMENTS 
D.C. Moving Coil, A.C./D.C. Dynamometer 


CURRENT TRANSFORMERS . FREQUENCY’ 
METERS. ALL-PURPOSE TEST SETS 
AIRCRAFT INSTRUMENTS . RATIOMETERS 
TACHOMETERS . WESTON STANDARD 
CELLS . ELECTRICAL THERMOMETERS 
“PHOTRONIC"’’ PHOTO ELECTRIC CELLS 


i PANEL & SWITCHBOARD INSTRUMENTS 


with others in this series, are available on request. PHOTOMETERS 


Scottish Factory : Port Glasgow, Renfrewshir 
Port Glasgow 41151 


Branches: London, CHAncery 4971 
Glasgow, Central 6208 ; Manchester, Central 7904 
Newcastle upon Tyne, Newcastle 26867 


Leeds, Leeds 30867; Liverpool, Central 0230 
ENFIELD - MIDDLESEX Wolverhampton, Wolverhampton 21912 
Nottingham, N h 42403 
Telephone : ENField 3434 (6 lines) & 1242 (6 lines) Grams : Sanwest, Enfield Bilitol. Brision si78¢ sii 
Southampton, So’ton 23328 
Brighton, Brighton 28497 


Train for a wonderful future in 


ELECTRONICS... 


Every day the demand for the expert in electronics grows. Radio, television, radar and the whole field of computers and auto- 
mation are rapidly expanding and the trained specialist assures for himself a well-paid career in this quickly developing 
profession. Here is your opportunity to enter for :— 


4 YEAR COURSE ELECTRONICS ENGINEERING — intended for young men who are capable of training 
into future team leaders in scientific applications. Entrance standard G.C.E. Advanced level in Mathematics and Physics. 
Syllabus covers B.Sc. and City and Guilds’ Full Technological Certificate in Telecommunications Engineering. This course is 
recognised by the Institution of Electrical Engineers. The next course commences on the 17th September, 1958. 


3 YEAR COURSE retecomMunicaTIONS — Entrance standard G.C.E. Ordinary level or equivalent. 
This course trains students to become Assistant Development Engineers. It covers the City and Guilds’ Full Technological 
Certificate in Telecommunications Engineering. It also includes theoretical and practical instruction on Computers (Digital 
and Analogue), Process Control and Automation. The next course commences on the 9th September, 1958. 
SCHOLARSHIPS 
A number of Scholarships will be awarded for each course. Full details may be obtained on application. 


The E.M.I. College of Electronics. Dept. 127, 10, Pembridge Square, London, W.2. Tel: BAYswater 5131/2 


The College is part of the E.M.I. Group ... Britain's foremost electronic engineers . . . Pioneers of the world's first public television service. 


THE E.M.I. COLLEGE h 


OF ELECTRONICS 
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Fig. 2. Time calibration oscillator for the timebase, using 
a 6F33 and an EF9I 


The cathode CR of this valve, and the input cathode 
follower, is unlikely to introduce any distortion as 
the voltages handled are smaller. 

The first amplifier, V2, is designed to give some 
gain (approx. 3) without noticeably affecting the fre- 
quency response, while the input cathode follower, 
V1, presents a high impedance to the attenuator or 
the circuit under test. 

The various decoupling components shown in the 
circuit serve to reduce the h.t. voltage to 180 volts, 
the normal voltage for the E180F, and also give a 
small measure of anode compensation so that the 
50-c/s square-wave response is adequate. 

The input circuit and attenuator deserve special 
mention, being the only high impedance circuits 
associated with the amplifier. With the modern ten- 
dency to employ synthetic resin-bonded fibre switch 
panels at 200Mc/s the need for low-loss materials is 
easily overlooked. It was found, however, that an 
attenuator built on standard wafers introduced 
sufficient loss at higher frequencies to completely 
spoil the rise-time of the instrument. Only when a 
ceramic wafer switch was used and the anchoring 
points for the input capacitor were mounted on Poly- 
thene was the attenuator satisfactory. Similar con- 
siderations applied to a high-impedance probe, and 
in view of the cost of design and manufacture of this 
item the input impedance of the instrument was 
arranged to be similar to the well known Tektronix 
instruments for which probes can be purchased. 
To facilitate the use of this probe, capacitors are 
provided across both series and parallel elements of 
the attenuator so that the input capacitance is in- 
dependent of the attenuator setting. 

The Telequipment oscilloscope modified has avail- 
able a 1-V peak-to-peak 
calibrating signal and a 


leads, variable time constants or other complica- 
tions likely to lead to either a poorer rise-time or 
instability, the e.h.t. circuit was examined. It was 
found possible to insert a variable resistor in an 
a.c. circuit so as to reduce the final anode potential 
of the c.r. tube without unduly affecting the p.d.a. 
voltage so that sufficient variation in sensitivity could 
be obtained. Space was found on the front panel 
for a “ Set e.h.t.” control, which is normally set up, 
together with the focus and astigmatism, at the start 
of any measurements. 

Unfortunately, adjustment of the e.h.t. also affects 
the sensitivity of the X plates, which means that the 
calibration of the timebase is affected. The oscillo- 
scope incorporated a sweep speed control, intended 
as a semi-preset, mounted at the rear of the instru- 
ment; this was moved to the front panel. The time 
calibration oscillator circuit had been removed with 
the original Y amplifier but room was found to 
mount a small sub-chassis on which was mounted the 
circuit shown in Fig. 2. This consists of a short sup- 
pressor grid base pentode, V1, with the anode and 
suppressor arranged as a crystal oscillator, the grid 
being fed from the unblanking circuit so that the 
oscillations are keyed on at the start of the sweep 
and a locked display obtained. The second valve, 
V2, is a clipper so biased that it only passes current 
on the peaks of the sine wave and hence produces 
short pulses at the anode. To save controls, the front 
panel space being limited, the time calibration and 
voltage calibration circuits are connected to spare 
positions on the attenuator switch. This also avoids 
the need for a second low-loss switch. 


High Frequency Sync 

The need for a further facility became apparent 
when the amplitude response of the amplifier, Fig. 
3, was being plotted. Many signal generators of quite 
reputable make do not give a pure sine wave output, 
so that great care must be taken in comparing the 
peak-to-peak voltage displayed on an oscilloscope 
with any meter indicating peak or r.m.s. Examination 
of the brightness of the display with quite low time- 
base speeds gave some indication of the presence 
of distortion, but at frequencies above 3Mc/s a 
locked display of the actual waveform was very diffi- 
cult to obtain. To improve the timebase perform- 
ance an extra (high speed) position was incorporated 
on the “time multiplier” switch; this position gives 
approximately 10 times increase in sweep speed of 
the timebase with the risk that the rated grid 


Fig. 3. Frequency response of the wide-band oscilloscope. 
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Fig. 4. Multivibrator for improving synchronization of the 
timebase at high frequencies. 


current of the associated valve will be exceeded. 
To overcome the limitations of the triggering cir- 
cuits, which have a reduced performance at high 


frequencies, the arrangement shown in Fig. 4 is 
used. An “H.F. Sync” position is provided on the 
sync selector switch which feeds the output of the 
sync amplifier to the multivibrator, the output of 
which is switched to the timebase. The “ H.F. Lock” 
control is adjusted to obtain a suitable division ratio, 
the multivibrator frequency (of the order of 1Mc/s) 
being within the limits at which the timebase will 
tigger. With this arrangement, it has been found 
possible to obtain a locked presentation of 20-Mc/s 
sine waves. 

The instrument has obvious limitations in respect 
of brilliance etc. but nevertheless has many uses; the 
amplitude response being useful up to 40Mc/s, it 
has, for example, been found possible to use it to 
check television if. amplifiers for amplitude non- 
linearity under actual signal conditions with the 
a.g.c. in operation. It is also invaluable for pulse 
work, the Y amplifier rise and fall times being of 
the order of 15musec. 

The writer wishes to acknowledge the part played 
by F. Woodrow and J. Mosely, who assisted in the 
development of the instrument. 


Colour Receiver Development 


§ last month’s issue (p. 323) we published a picture 
of an experimental 21-inch colour television receiver 
for N.T.S.C. type signals developed at the G.E.C. 
Research Laboratories. As stated in the caption, the 
main feature of this set is its small size, which is 
obtained mainly by the use of:a.c./d.c. technique for 
the power supplies. There are, however, several 
other interesting features and refinements in the cir- 
cuit. In general the aim has been to provide accurate 
registration of the three images on the shadow- 
mask tube; adequate bandwidth and definition with 
correctly shaped frequency response characteristics 
in both luminance and chrominance channels, to- 
gether with full d.c. maintenance; and stable and 
noise-free reference signal generation from the colour 
sync burst. 

On the signal side, sound rejection and sound if. 
take-off conform to usual monochrome practice, but 
in the vision circuits two separate crystal detectors 
are used to provide isolation between the luminance 
and chrominance channels. This arrangement 
enables a high definition luminance signal to be 
maintained, and when this is fed to the ferrite-loaded 
delay line (for correct phasing of luminance and 
chrominance) small reflections in the line are pre- 
vented from disturbing the smooth and symmetrical 
chrominance channel frequency response. 

The .luminance signal is amplified by two video 
stages in a “ bootstrap” circuit and is ultimately fed 
in the correct drive ratios to the three cathodes of 
the c.r. tube. Master brightness is controlled by a 
bias arrangement in one of the video stages, and the 
d.c. component of the signal is maintained to within 
about 1dB. 

Two chrominance amplifiers with a 6dB band- 
width of +500kc/s supply two “clamping” triodes 
for high-level demodulation along the red and green 
difference axes, R-Y and G-Y. After filtering, these 
difference signals are fed to the red and green grids 
of the tube, and also to a matrix amplifier which 
forms the B-Y signal for the blue grid of the tube. 
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A reference frequency amplifier provides the two 
appropriately phased reference signals for the triode 
demodulators. 

The continuous reference signal required for syn- 
chronous demodulation is obtained from an LC 
oscillator which is frequency and phase locked by a 
two-mode automatic phase control loop, or d.c. 
quadri-correlator, so that both fast pull-in and good 
noise performance are achieved. One of the two 
detectors in the automatic phase control loop pro- 
vides a d.c. voltage only when a burst signal is 
present and when the oscillator is phase locked. Since 
this is a synchronous detector it provides an accurate 
indication of the presence of a burst even under 
adverse signal-to-noise conditions, and is used as a 
colour “killer” control for switching off the chro- 
minance channel automatically when a burst signal is 
absent. The output of this detector is also fed as an 
automatic chrominance control signal to bias the 
chrominance amplifier from which the burst output 
is taken. 

The colour burst is separated from the chromin- 
ance waveform and amplified before being applied to 
the automatic phase control detectors. The separa- 
tion is carried out by a gating circuit which switches 
on the burst amplifier only during the burst period 
of about 4usec. In order to be quite independent of 
line timebase synchronization, the gating circuit 
operates from the back edge of the line sync pulses 
appearing in the sync separator output. 

The c.r. tube e.h.t. supply of 23kV at 1lmA is 
obtained directly from the line flyback without volt- 
age doubling, and a triode shunt regulator is used to 
stabilize the supply and thereby minimize the effect 
of e.h.t. changes on the convergence of the three 
electron beams. Passive convergence circuits, fed 
from the line and frame timebases, supply the 
appropriate current waveforms to the dynamic con- 
vergence coils mounted round the neck of the tube. 
Direct currents are also applied to these coils for 
static convergence adjustments. 


WIRELESS WorLD, AUGUST 1958 


XUM 


XUM 


TWENTY-ONE of the~twenty-eight major premiums awarded by the Institution 
of Electrical Engineers for contributions read during 1957 are for papers on radio 
and electronic subjects. 

The Institution Premium (£50) is awarded posthumously wo Ds 2. C. 5. 
Megaw for “ Fundamental radio scatter , ee theory ”. 

The Kelvin Premium (£25) goes to Dr. G. H. Metson for “The conductivity 
of oxide cathodes ”. y 

G. G. Gouriet receives the Blumlein-Browne-Willans Premium (£20) for his 
contribution “ Bandwidth compression of a television signal”. 

R. G. Medhurst and his three co-authors G Small, H. D. Hyamson, and 
Muriel Hodgkinson share the Fahie Premium (£15) for their four papers covering 
various aspects of frequency-modulated systems. 

The Coopers Hill War Memorial Prize and Medal (£20), which is awarded 
triennially in turn by the I.E.E., the School of Military Engineering, Chatham, 
and the School of Forestry, Oxford, goes this year to L. R. F. Harris, for his 
paper “Time sharing as a basis for electronic telephone switching”. 

The premier award of the Radio and Telecommunication Section, the Duddell 
Premium (£20), is shared by Professor A. L. Cullen and Dr. H. A. French for 
their paper “An instrument for the absolute measurement of low-level micro- 
wave power in the 3-cm band” 

Professor H. E. M. Barlow and H. G. Effemey share the £15 Ambrose Fleming 
Premium for “ Propagation characteristics of low-loss tubular waveguides ” 

Eleven £10 Premiums have been awarded this year for Radio Section papers. 
A number of them go to authors of papers read at the Ferrites Convention. 

Two of the three premiums of the Measurement and Control Section are 
for papers on digital computers. Dr. T. Kilburn, Dr. G, R. Hoffman and R. E. 
Hayes share the Silvanus Thompson Premium (£20) for “An accurate elec- 
troluminescent graphical-output unit for a digital computer”, and Dr. M. V. 
Wilkes, W. Renwick and Dr. D. J. Wheeler receive the Mather Premium (£15) 
for “The design of the contro] unit of an electronic ee ee The 
third Measurement Section Premium (£10) goes to Dr. . Chaplin and 
A. R. Owens for their papers on transistor d.c, amplifiers, 


EXHIBITIONS AND CONFERENCES 


FURTHER details of the exhibitions and conferences listed below are obtainable 
from the addresses given in brackets. British manufacturers can obtain informa- 
tion regarding exhibiting at overseas shows from the Board of Trade, Export 
Publicity and Fairs Branch, Lacon House, Theobalds Road, London, W.C.1. 


UNITED KINGDOM 


National Radio Show, Earls Cour’, London, S.W.S.................: Aug. 27-Sept. 6 
(Radio Industry Council, 56 kussell Sq., London, W.C.1.) 

Farnborough Air Show 
(Society of British Aircraft Constructors, 29 King St., London, S.W.1.) 

Autumn Audio Fair, Grand Hotel, Harrogate ..............cccccsecccseeces Oct. 24-26 
(Audio Fairs, Ltd., 42 Manchester Street, London, W.1.) 

Convention of Scientific Instrument Manufacturers, Majestic Hotel, 

PEER.) \ cccuaenacmennssctuscns ener adansscaniowte ssa siteuAweeweaeeeas Nov 6-9 

(S.1.M.A., 20 Queen Anne St., London, W.1.) 

Symposium on Mechanization of Thought Processes, N.P.L., Teddington, Middx. 
(National Physical Laboratory, Teddington.) Nov. 24-26 

Radio Hobbies Exhibition, Royal Horticultural Society’s Old Hall, London, S.W.1. 
(P. A. Thorogood, 35 Gibbs Green, Edgware, Middx.) Nov. 26-29 

Electronic Computer Exhibition and Business Symposium, Olympia, London, W.14. 


, , Nov. 28-Dec. 4 
(Electronic Engineering Association, 11 Green St., London, W.1.) 


OVERSEAS 


International Conference on Sant centnene, Rochester, N.Y., U.S.A. ....Aug. 18-23 
(G.E.C. Research Lab., P.O. Box 1088, Schenectady, N.Y, U.S.A.) 
Western Electronic Show and Convention, Los Angeles, U.S.A . Aug. 19-22 
(Wescon, 1435 South La Cienega Boulevard, Los Angeles SS, ‘Cai., U.S.A.) 
Swiss Radio, Television and Recording Show, Zurich, Switzerland...... Aus. 28-Sept. 2 
(W. Von Liliencron, 15 Strassburg Strasse, Zurich.) 

a os Analogy Computation Meeting, Strasbourg, France .......... Sept. 1-9 
(F. H. sie, 138 Boulevard de Verdun, Courbevoie (Seine).) 

International Congress on Cybernetics, Namur, Belgium .................. Sept. 3-10 
(International Assoc. for Cybernetics, 13 rue Basse-Marcelle, Namur.) 

Instrument-Automation Conference and Show, Philadelphia, U.S.A .-Sept. 15-19 
(Instrument Society of America, 313 Sixth Ave., Pittsburgh 22. Pa.) 

International Symposium on Nuclear Electronics, Paris, France .......... 16-20 


(Société des Radioélectriciens, 10 av. Pierre-Larousse, Malakoff (Seine).) 


International re gh a gy = gy oes Fair, Amsterdam, Netherlands..Sept. 22-29 
(H. J. zemier, laan 20, Amsterdam Z.) 
Irish Radio and Television Show, Mansion House, Dublin, ee Sept. 23-27 


Eire 
(Irish Radio & Electrical Fournal, 14-15, Dame Street, "Dublin, Eire.) 


British Components Exhibition, Stockholm, Sweden.................. Sept. 29-Oct. 3 
(R.E.C.M.F., 21 Tothill Street, London, S.W.1.) 

I.R.E. Canadian Convention and Exposition, Exhibition Park, Toronto...... Oct. 8-10 
(Grant eto sag 1819 Yonge Street, Toronto 7, Canad: a.) 

National El PG TEE .215 Soo ad i.a-o aisle eataewiaw Oct. 13-15 


(N.E.C., 84, East yore St., Chicago, IIl., 
International Radio and Telecommunications Fair, ‘Ljubljana, Yugoslavia. .Oct. 31-Nov. 9 
(Gospodarsko Razstavisce, Titova 48, Ljubljana.) 


Conference on Magnetism and Magnetic Materials, Philadelphia, Pa., U.S.A. Nov. 17-20 
(C. J. Kriessman, Remington Rand Univac, 1900 W. Allegheny Ave., Philadelphia.) 
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CL 100 Column Type 
Loud Speaker 


G 7850 
Pencil Type 

Dynamic 
Microphone 


G 7822 Ribbon 
Type Microphone 


Sound Perfect 


When planning your Sound System 
you can rely on TRIX for speakers 
and microphones. 

The new Sound Columns give a 
marked directional flat beam effect, 


with striking improvement in 
acoustic efficiency and economy in 
installation. 

Both the microphones shown have 
wide frequency range and are also 
available with switches. 


Write now for latest detailed 
literature. 


TRIX ELECTRICAL CO. LTD. 
Maple Place, London, W.1 


Telephone MUSeum 5817 
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RANDOM RADIATIONS 


By ‘ DIALLIST" 


Repaired C.R.T.s 


MY best thanks to the numerous 
readers who have kindly written to 
tell me of their experiences with 
repaired c.r, tubes. Without excep- 
tion, their reports are favourable— 
provided that the work is expertly 
done by a well-equipped firm. A 
good many of those who wrote are 
wireless and television dealers, One 
said that he has been having tubes 
repaired during the past three years 
by the firm whose methods and 
equipment were described recently 
in Wireless World. “In that time,” 
he wrote, “I have had all makes re- 
paired and have received wonderful 
service from the tubes. In my 
opinion they are as good as new ones 
and so far as I know most of those 
I had repaired so much as three years 
ago are still going strong.” Another 
wrote that the only trouble he had 
ever had concerned a tube which 
developed a cathode-heater short 
within six months, “But that,” he 
said, “was put right without question 
under the guarantee and is still giving 
good service after 12 months’ use.” 
Well, you can hardly say fairer than 
that, can you? With c.r.t.s costing 
what they do, the call for re-gunning 
services is bound to increase. My 
only fear is that mushroom firms 
without the necessary equipment or 
knowledge will spring up with the 
idea of making money while the 
going’s good. 


A Cathode-Grid “Short” Tip 


A Scottish dealer sends me an in- 
teresting tip for coping with cathode- 
grid shorts. “Except in the case of 
triode c.r.t.s,” he writes, “the fault 
can be successfully overcome by 
strapping the grid permanently to the 
cathode.” The boost h.t. supply is 
then disconnected from the first 
anode, to which the lead previously 
going to the grid is connected. This 
done, the first anode is used as a 
control grid and the tube, now con- 
verted into a triode, works, he 
claims, quite satisfactorily. Some ad- 
justment of the focusing and ion-trap 
magnet and of the brilliance control 
will probably be found necessary. 
“When this has been done the pic- 
ture is very nearly as good as it was 
before the short developed.” I can’t 
claim to have tried out the sugges- 
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tion, for I don’t possess a c.r.t. with 
a cathode-heater short. But it’s cer- 
tainly an ingenious idea, and I’d be 
glad to hear from anyone else who 
has put it into practice with success. 


Colour Television 


THE B.B.C.’s report on its colour 
television tests carried out up to the 
spring of last year shows that on the 
whole these have been very satisfac- 
tory and that results are promising. 
Myself, I hope that when a colour 
TV service comes it will break away 
completely from the 405-line, or 625- 
line standards, and won’t bother its 
head about compatibility. My idea 
is that colour television should take 
place in, say, Band V and that the 
black-and-white pictures with the 
405-line standard should continue to 
use Bands I and III. If the same 
programmes were broadcast in colour 
as in black and white, there’d be no 
hardship to anyone. Existing re- 
ceivers could continue to be used in 
Bands I and III until their owners 
felt inclined (or could afford) to go in 
for colour sets. In Band V a stan- 
dard of the order of 1,000 lines could 
be adopted and then we’d have some 
really fine colour pictures. With the 
smaller rooms of modern homes an 
increase—a big increase—in the num- 
ber of lines would be a very great 
advantage. It’s often not easy to sit 
far enough from a 17-in screen (to 
say nothing of a larger one) to get 


rid of lininess; and it seems that the 
man-in-the-street doesn’t care about 
spot wobble or spot astigmatism. 
If only more of our folk could see 
the beautiful French 819-line pic- 
tures, with their freedom from lini- 
ness even on 21-in and 24-in screens, 
I’m sure there’d be a demand that 
when colour comes its transmissions 
should be of an equally high order 
of definition. 


Why Valves? 


PROFOUND aas is my respect for 
W. T. Cocking’s erudition in the 
realm of electronics, I must join issue 
with him when he accuses me of fall- 
ing into “the common error of sup- 
posing that the word ‘valve’ means 
only a one-way device.” Pace 
W. T. C., the idea couldn’t be too 
common, for it really isn’t an error. 
This he would have found had he 
consulted a large reference book such 
as the Shorter (not the Concise) Ox- 
ford English Dictionary, which runs 
to 2,494 large pages. Coming from 
the Latin valva (one leaf of a double 
door), it is quoted as having been 
used to denote a sluice. After the 
discovery of the circulation of the 
blood the name “valve” was given 
to “a membrane or fold in veins, 
arteries or the heart, which close to 
prevent any reflux of the blood.” 
Similar arrangements, again called 
valves, were at one time believed to 
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exist in plants to prevent a backward | 
flow of the sap. In mechanical uses 
the dictionary defines the word as 
“a device of the nature of a flap, lid, 
plug, etc., applied to a pipe or aper- 
ture to control the passage of air, 
steam, water and the like, usually act- 
ing automatically by yielding to pres- 
sure in one direction only.” I can’t | 
offhand think of any true valve, 
anatomical, hydraulic, pneumatic or 
mechanical which doesn’t serve as a 
one-way controller, 


Inadequate 


But my chief objection to the use 
of “valve” to denote a “ bottle ” con- 
taining three or more electrodes is 
that it is almost as inadequate as the 
French “lampe” or the American 
“tube.” Surely the outstanding 
feature of triodes, pentodes and so 
on is their ability to amplify. It is 
on this account that simple tubes can 
also be made to act as oscillators. I’d 
like to see a name adopted which did 
more than refer to just the uni- 
directional current-controlling powers 
of one of the most useful inventions 
that Man has ever made. The Flem- 
ing diode was called a valve because, 
like the crystal detector (though this 
doesn’t entirely prevent reflux), it 
allowed current to flow in one direc- 
tion only. The name was passed on 
to Lee de Forest’s triode and its suc- 
cessors and, despite its hopeless in- 
adequacy, it has stuck. Can’t we find 
a worthier and more descriptive 
name? Or has its use now become 
so firmly rooted that nothing will 
change it? I’m rather afraid that 
that’s the case. 


The Doppler Cop 


THE new Marconi radar speed 
checking equipment, which makes 
use of the Doppler Effect, is most 
ingenious and if it becomes widely 
adopted by the police, I can foresee 
that some of our “sporty boy” 
motorists will have to watch their 
speedometers while driving on roads 
where there’s a speed limit. PETA 
(portable electronic traffic analyser) 
uses a very narrow horizontal beam. 
It can give separate readings on 
vehicles as little as eight feet apart 
and can be made to lock automati- 
cally on to any selected target. 


Accuracy of better than +1 m.p.h. 
is claimed. PETA has other possible | 
uses besides aiding the traffic cop. | 
A camera attachment will soon be 
available and an analyser unit. Using 
these gadgets it will be possible to 
record the speed and traffic density | 
at any point of a road at such periods 
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The largest range of Miniature 
Snap-action Toggle Switches made; 
lever, rotary or press operated. 
Millions in continuous use, 
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The Debagged Wavelengths 


IN an article in the July issue des- 
cribing a wavemeter for use on the 
“ultra-shorts,” H. Dent calls 
attention to the fact that he designed 
a similar instrument 23 years ago 
which was also for “ultra-shorts,” 
but this arbitrary expression then 
meant an order of wavelengths 10 
times longer than it does today. 

It would not surprise me if he de- 
signed another such instrument 23 
years hence but I very much doubt 
whether the “ ultra-shorts ” of those 
future days will be only a mere 10 
times shorter than they are now. We 
seem to be rushing down the slippery 
slope of wavelength shortness so 
rapidly nowadays that in 23 opal 
time the “ultra-shorts” will be 
short that they may well be alled ée 
debagged wavelengths. 

Thus in 1981, the five metres of 
1935, which became the five deci- 
metres of 1958, will not have become 
five centimetres nor yet five milli- 
metres. As I see it, the techniques 
of radio communications in 1981 will 
have changed so radically that wave- 
lengths will have descended far 
below that part of the spectrum 
occupied by heat and light and we 
shall be measuring our wireless wave- 
lengths in micro-Angstrom units. 

It is all very well for so-called ex- 
perts to point out to me that such 
wavelengths would be impracticable 
for use in radio communication. I 
seem to remember hearing the same 
thing about 100-metre wavelengths 
in 1920 or thereabouts. 


Outward Bound 


SCIENCE fiction has been with us 
for a very long time even if we 
go back only to the days of Jules 
Verne. Since the end of the last war 
the writing of it has become a major 
industry, especially in the U.S.A. 

I have often thought of trying my 
hand at it myself as it seems to be 
very remunerative, but unfortunately 
for me it needs a quality in which 
I am singularly deficient, namely, a 
very lively imagination. Also, judg- 
ing by the efforts of certain American 
science-fiction writers, it does .not 
seem to be necessary to stick too 
closely to the rules of science, and 
that would go against the grain with 


me. 

Naturally, our own science of 
electronics and wave propagation 
st a large part in the type of 

terature under discussion; in fact 
it plays the major part, and that is 
the only excuse I have for discussing 
science fiction in these eolumns. 

Many writers of science-fiction 
stories use a very large canvas in that 
a recurrent theme is a journey to a 
distant planet or star by space ship. 
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There are even stories in which a 
journey is being made to a very dis- 
tant star which it would take many 
centuries to reach, so that provision 
has to be made on the space ship for 
generation after generation to be born 
and die of old age during the period 
of travel. Despite this, ‘the thought 
never seems to have occurred to the 
writers of these stories, as it has to 
me, that the whole cosmos of stars, 
including our own solar systems with 
its inhabited earth, is merely a cluster 
of giant space ships which started on 
its journey many thousands of 
millions of years ago. For evidence 
it is only necessary to study the 
writings of the late Sir James Jeans— 
to say nothing of Mr. Fred Hoyle— 
about the expanding universe. 

Apparently all the stellar systems, 
including our own, are receding from 
each other at high speed which sug- 
gests to my mind that they are flying 
fragments of a cosmic explosion. 
What does this suggest but a cosmic 
accident which occurred long ago 
when the universe was indeed one 
body as its name implies, and not 
merely the mass of fleeing fragments 
it is to-day? 

Probably the inhabitants of the 
original universe reached a very high 
degree of scientific knowledge but 
a moment’s carelessness on the part 
of a trigger-happy physicist, showing 
his blonde around the laboratory, led 
to a nuclear explosion of unparal- 
leled intensity and the fragments are 
still flying asunder. Only in recent 
zons has life started to reappear on 
some fragments, including the earth. 

When, how and where will the 
journey end? What a subject for a 
science-fiction writer! 


Stereo or Anti-Stereo ? 


IT is getting increasingly difficult to 
know whether we are coming or 
going in the matter of stereophonic 
reproduction. No sooner do I tell 
- u (July issue) that, if we are to 
elieve the best authority, stereo 
will be impracticable in my humble 
living-room owing to the large 
amount of space required, than -a 
well-known manufacturer leads me 
to believe the opposite. 

Pye Group Records have done this 
by bringing out an arrangement 
whereby the public can listen to 
stereo discs in the necessarily con- 
fined space of a record dealer’s 
listening booth. I have seen a 
photograph of it complete with its 
two loudspeakers, but unfortunately 
it is not to be sold to the public 
despite the fact that it ought to sell 
like hot cakes. 

I have not yet had an opportunity 
of testing this arrangement on a 
dealer’s premises, but a superficial 
examination of the photo I have seen 


ine in 1889. 


might lead an untutored ignoramus 
like myself to suppose that it tended 
to blend the sound rather than the 
Opposite, somewhat in the same 
manner as did those famous male- 
voice quartets of Victorian days. 

Maybe most of you are too young 
to have heard one of these anti- 
stereophonic quartets and so I have 
tried in the accompanying sketch to 
show how they looked. With regard 
to how they sounded I can only say 
it was the very reverse of stereo- 
phonic. Their object was to blend 
the sound or, as a musician would 
say, to obtain a good ensemble, a 
very important thing in harmony. 

I’m sure this new close-quarters 
stereo listening arrangement isn’t 
like that and I am looking forward 
to hearing a demonstration. 


Mechanizing Art 


IT IS reported in the press that at 
the National Gallery in Washington 
visitors who want to know something 
about the pictures they are looking 
at can hire a pocket wireless set with 
earphones which enables them to 
pick up a commentary made by the 
Director of the Gallery or one of his 
assistants. 

This is a praiseworthy effort but 
there is nothing new in the basic 
idea. Well over twenty years ago I 
reported in these columns (27.12.35) 
that I had been in a picture gallery 
in Prague in which a commentary 
was given on any picture by a con- 
cealed loudspeaker immediately a 
visitor stopped in front of it. The 
commentary was a recorded one, the 
mechanism was set in motion by a 
visitor cutting an invisible ray as he 
took his stance in front of the picture. 

This American idea is an improve- 
ment in many ways but no mention 
is made of the provision of recorded 
commentaries in several languages 
using a separate channel for each 
language. I suggested an improve- 
ment of this kind in my original pre- 
war note on the Prague installation. 
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“Point One 


NEW 
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Plus 


Pre-amplifier TL/12 Plus 


Styled by the world-famous designers 


mm RICHARD LONSDALE-HANDS ASSOCIATES 
Designed by HAROLD Jj. LEAK to give 


* 
30 ans 


COMPLETE 


Make this OPTIMUM RESULTS from:— 
THE HEART Any pick-up available in the world. 
Any tape recorder/reproducer available in 
of your the world. 


Hi-Fi EQUIPMENT 


world. 


The Point One Plus pre-amplifier and TL/12 
Plus amplifier, when used with the best available 
complementary equipment, give to the music-lover 
a quality of reproduction unsurpassed by any 
equipment at any price. Even when the com- 
plementary equipment falls below that of the best 
obtainable, the use of these amplifiers will enable 
one to obtain very marked improvements in 
reproduction. 

The new Point One Plus and TL/I2 Plus were exhibited and demon- 
strated at the New York Audio Fair and received enthusiastic 


consumer acceptance resulting in initial orders for one thousand 
one hundred and fifty sets. 


Any radio tuner available in «he world. 
Any dynamic microphone available in the 


A price made possible only by 
WORLD-WIDE SALES 


LEAK amplifiers have been the choice of the B.B.C. 
(over 500 delivered), the South African Broadcasting Cor- 
poration (600), I.T.V. and many other Commonwealth 
and overseas broadcasting and TV systems, who use them 
for transmitting and/or monitoring (quality checking) the 
broadcasts to which you listen. Also, many of the gramo- 
phone records you buy are cut via LEAK amplifiers. 
This acceptance by professional audio engineers has led 
to a demand for LEAK equipment from music-lovers 
throughout the world. 

It is appropriate here to mention one of the basic principles 
of LEAK design. From long experience and by extreme 
attention to design details during development work on the 
pre-production models, we enable our craftsmen to achieve 
a high output per man-hour. The labour costs thus saved 
offset the increased costs incurred for high-grade materials, 
components and finishes, and this together with quantity 
production (made possible only by a world-wide market) 
explains how quality products may be sold at reasonable 
prices. 


The First Name 
in High Fidelity 


LEAK 
H. J. LEAK & CO. LTD., BRUNEL ROAD, 
WESTWAY FACTORY ESTATE, 

LONDON, W.3, ENGLAND 


Telegrams: Sinusoidal, Ealux, London 
Cables: Sinusoidal, London 


Telephone: SHEpherds Bush | 173/4/5 
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1E. Rectifier 36 v. $ amp. for energising relays etc., 8/6. 


2E. Key Switch Muirhead 4 change up, 4 change down 
reference No. C-404-C, 12/6. 


3E. Cabinet safety switch double pole 15 amp. Switches 
off as door opens, 8/6. 


4E. Electrical brake disc type, for stopping lathes, coil 
winders etc. Operates on approximately 100MA, 25/-. 


5E. Flexible spindle coupler/insulator for }in. spindles, 


2/6. 


6E. Instrument type slow motion drive with locking device, 
8/6 complete. 


7E. Chrome plated instrument handles, §/- pair. 
8E Bakelite connection strip 16 way, 3/6. 
9E. Indicator lamp for panel mounting, 2/9. 


10E. Ganged wire wound pot value 25K ohms and 25K 
ohms, 6/-. 


11E. Bakelite mount for 2in. plug-in meter 6/-. 


(08 ml 


12E. Selenium Rectifier 500 v. } 
amp. half wave easily rebuilt into 
full wave or multiple type—contain 
31-45 mm. discs, 10/+ each. 


13E. Selenium Rectifier 36 v. 
6 amp. full wave, easily rebuilt will 
make four 12 v. 3 amp. full wave 
charging rectifiers, 17/6. 


14E. Instrument transformer 
primary 230 v. secondaries: 6.3 at 
3/4 amp. and 2 of 85 v. at 10 mA. 
8/6, plus 1/6 p. & p. 


16E. Parmeko Audio transformer 
4,000 ohais centre tapped primary, 


100 ohm secondary 17/6 plus 2/6 
carriage and insurance. 


15E. Instrument switch multi contact, 
17E. Dimmer or Regulator 12/6. 


Total resistance 1,000 ohms maxi- 
mum current of .59 amps. This is a 
beautiful unit which uses a 32 position 
stud switch, resistance is divided into 
31 sections each approx. 30 ohms. In 
ventilated metal case, size approx. 
7in. x 7in. x 5$in. with wall mounting 
brackets and large control knob, 
15/- plus 2/6 post and insurance. 


18E. Remote Control Contactor 
Double pole, rated for 30 amps. D.C. 
but suitable for much higher current 
on A.C. magnetic arch blowouts and 
asbestos arch shields. Coil wound for 
220 v. D.C. but take turns off and it 
will be suitable for A.C. or if you 
prefer, work off A.C. with rectifier. 
Many applications such as remote 
switching of motors, banks of lamps, 
ba: of heaters, etc., etc. Ener- 
gising coil can be operated off Thermo- 
stat, Toggle Switch, Push Button or 
our vacuum delay switch. Size over- 
all is 10in. x 8in. x 4}in. Original cost 
probably over £5, our price 27/6 each 
plus 3/6 carriage and insurance. 


total over 


mentioned then this must be included regardless, as these items have to 
sent separately. 


We wish to remind customers that with the new postage rates the mini- 
mum omy on a parcel is now 1/6. Orders for lightweight items which 

3 will be sent post free, otherwise sufficient must be included 
to cover postage. Also where a”postage and insurance figure is specifically 
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Summer Sale 


7 Valve 5 Waveband Superhet 
Chassis. H.F. stage and magic eye, 
| Unused but may be slightly soiled and 
need servicing—less valves, power pack 
and tuning scale. Contains really fine 
coil pack which alone would cost twice 
what we are asking for the whole unit, 
Price with circuit diagram £2/15/-, 

rriage and insurance 
4 Valve Superhet Chassis. Long 
and medium wave complete with 
valves but not scale. nused but 
slightly soiled and may need servicing 
7 data available), 29/6, plus insurance 


10 Valve Superhet. 14 metre ex 
Government but unused, complete 
with valves, easily converted for Ban 
Ill, 39/6 carriage and packing 7/6, 
Isolation Transformer 150 watt, 
mains in, isolated mains out, makes 
| servicing safe. 29/6. 
Filament Transformer. 6.3 volt 
3/4 amps., tapped primary, 8/6. 
| Transistor. Suitable A.F. or low 
R.F., new tested, O.K. most circuits, 


Midget Output Transformer. Stan- 
dard pentode matching, 4/6. 

Midget Output Transformer special 
for battery sets, pentode matching, 


14in. T.V. Cabinet by famous maker, 
cost over £4 to make, new and perfect, 
15/-, carriage 4/6. 
Metal Rectifier, 250 v. 60-80 milli- 
amps, ideal for mains set or instrument 
| or to replace that expensive valve, 4/6. 
| Constructors’ Parcel, 5 valve super- 
het, chassis, 15 x 15 x 2 with three 
waveband glass scale, pulleys, drive 
head etc., 9/6, plus post and insurance 
Toggle Switch, standard metal body 
type with round dolly, fixing ring an 
on/off indicating plate, 1/3 or 12/- doz. 
Weymouth Coil Pack, long, medium 
and two short, 6. 
Thin Paxolin Panels, size 8in. x 5in., 
2/6 dozen. 
Midget LF. Coils. 465k/c. but with 
eed back winding for economy 
circuits, 6/6 pair. 
Mains Transformer standard 230 v., 
input, 250-0-250 at 80 mA., 6.3 v. at 
5 mA., 12/6. 
Out of Season Bargain. Enough 
waterproof heating element to make an 
average size blanket, normally sold at 
15/-, price complete with illustrated 
data 
50 Assorted Resistors, well mixed 
oad useful values 4 and 4 watt, 5/ for 


Ditto but | watt, 6/6 for 50. 
-1 mfd. 350, small tubular metal cased 
condensers made by Dubilier, 2/6 
ozen. 
Loudspeaker 8in. energised field, 9/6, 
carriage 3/6. 
Welding Transformer 12 v.-50 amp. 
continuous rating, intermittent rating 
for spot welding, exceeds 2,000 amps., 
45/-, carriage and packing 5/-. 
Metal Rectifier equivalent of RM5 
250 mA. 250 v. 12/6. 
Cathode Ray Tube VCR5I7 7/6, 
carriage etc. 3/6. 
Thermal Delay Vacuum Rela 
with book of interesting circuits, 6/ 
Connecting Wire P.V.C. covering 
colours, sale price 2/6 100ft. coil 
or 5 coils different colours 10/+ lot. 
6ft. unbreakable Mains Lead. 
Type of lead fitted to electric razors, 
makes fine lead for test meters and any 
other devices where subject to con- 


construction, soft cream  P.V.C. 
covered. Normally costs 2/- per yard, 
| we offer three leads for 2/-. 

Auto Transformer. Totally enclosed, 
primary 200/250 v., secondary 110/120 
v. rated 200/250, 27/6, carr. & ins.*2/6. 
Screened Cable. Rubber covered 
flexible with metal brading, ideal for 
microphone or gr.mophone extension. 


4d. per yd.. 30/- per 100 yds. 
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Cabinet with Chassis Bargain 


> 


is a fine walnut veneered table receiver 
cabinet complete with metal chassis, three 
colour glass scale, back plate and scale 
mounts, as illustrated but less knobs. 
Offered at less than the price of the cabinet, 
namely 39'6 plus 5/- carriage and insurance. 


Medresco Hearing Aid 


As upplied by 
National Health, 


tee. Only £2/15/- 
plus 2/6 post and 
ins. Complete with 
earphone and new 
ear plug but not 
batteries, these can 
be supplied as an 
extra for 5/- per 


Instructions show- é 
ing how to convert to pocket radio available 
free if requested. 


Now Two Models Turret Tuner 

— Brand new stock 
not surplus, with 
coils for Band I 
and III, complete 


with circuit 
diagram, 79/6. 
With knobs 3/6 extra, post and ins. 2/6. 
Yours for 10/- down and 17 week- 
ly payments of 10/- or cash price 


£8.10.0 


The latest, most up-to-date Record Player 
made by the famous B.8.R. Company. 
Using Hi-Fi Crystal Pick Up and fitted 


with every modern device. Definitely a 
record changer which will give years of 
trouble-free music. Not surplus but the 


current model Price £8/10/- or 10/- 
deposit and 17 weekly payments of 10/-, 
carriage and insurance 5/-. 


Sub-Miniature Electrolytics 
These are extremely small—for instance, 
1 mfd. is only approx. jin. long by a little 
over tin. diameter Mainly developed for 
transistor receivers, price 2/9 each. Special 
quotes for quantities. The following values 
available but additional types are being 
added almost weekly. 1 mfd. 18 v., 14 mfd. 
6v 5 mfd. 6 v., 6 mfd. 6 v., 5 mfd. 12} v., 
8m 6 v., 10 mfd. 6 v., 16 mfd. 12 v., 25 
mfd. 6 v., 25 mfd. 25 v., 32 mfd. 3 v. 


Latest type grey 
crystallate 

l4in., 10/-, 17in., 12/. 

Plus ]/- Post 3 
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Short Wave Communications Receiver R.208 
for 10/- Deposit and 14 weekly payments of 10/-, 
or Cash Price £6/19/6. 


This is a super short-wave 
receiver covering 5-30 metres 
(10-60 Mc/s). Uses 6 valves. 
Has R.F. stage, 2 L.F. 
stages, B.F.O., etc. Muirhead 
instrument drive, two internal 
} power packs, mains and 
; battery vibrator pack. Com- 
¢ plete with own P.M. speaker. 
Provision for phones and 
speaker muting. Complete 


in metal transit case; size Like all AVO mtters it is a very fine instru- 
approx. 24 x 18 x 12in.; weight ment; it has a sensitivity of 10,000 ohms 
70lb. Suitable A.C. mains per volt and 19 most useful ranges as 
100-250 and 6 volt battery. follows:—D.C. volts 0-1,000 (seven ranges). 
In perfect condition, practically unused. A.C. volts 0-1,000 (five ranges). D.C. 
Tested before despatch and guaranteed. Current 0-1 amp. (5 ranges), resistance 0- 


Handbook free with each. Price megs. (2 ranges) (complete with test leads). 
£6/19/6, carriage and insurance 15/-. Or 10/- Immediate delivery. Cash price £9/10/- 
deposit plus 15/- carriage and ins. then 14 weekly or 10/- deposit and 19 weekly payments 
payments of 10/- each. of 10/-. 


FREE GIFT.—All purchasers of the above 


Famous Transmitter Virtually Given Away | Rom Baio: see “eorive, the MM. 


é, adds: capacity 0.1 m.r. in two ranges— 
The famous R1154N—unused inductance 0-100 henrys, etc., etc. 


Charging Switchboard 


but slightly soiled and not 
tested. Covers 200-500 Ke/s, 
3-5.5 me/s, and 65.5-10 
me/s. Has unique “ click 
stop” mechanism (7 stops) 
and permits selected fre- 
quency to be held, returned 
to, etc. Hartley oscillator, 
power amplifier, keying and 
speech. Wonderful break- 
down value meters, relays, 
switches. Complete with 
valves—real bargain at 29/6, 
plus 10/- carriage. 


cost. This is an ex Government switch- 
board. It contains three reverse current Bw 


| » relays, one voltmeter, one main ammeter, 
THIS MONTH s SNIP two secondary ammeters and three variable 
| Multi-Purpose Mains Transformer poorer hones eng Pen age aaa ge 


original cases. Price £2/15/-. Carr. 10/-. 


| Heavy duty construction, must have cost at least £3 to make. Offered 
| i i . r 
a Band Ill Converter 
Specification :— 
Primary Standard 230 v.; 50 c.p.s. screen to sep. terminal. Suitable 
Secondary 1. 660 v.-200 mA. centre tapped. Wales, Lon- 
Secondary 2. 80 v.-100 mA. don, Mid- 
Secondary 3. 23 v.-750 mA. lands, 
Secondary 4. 7 v.-5 amp. centre tapped. North, é e 
Secondary 5. 5 v.-3 amp. Scotland, ne os 
In addition to the above secondaries there is a window space which will ete. All the ¢ 
allow extra L.T. windings to be put on. The winding ratio is 2} turns parte inclu- . 
per volt. Weight of transformer is 12 lb., size approximately 6in. x 4}in. ding 2 EF80 
x 4fin. Connections all brought out to terminals on bakelite panel. valves, coils, fine tuner, contrast control, 
We have only 500 of these, so order at once to avoid disappointment. condensers, and resistors. (Metal ones 
Non-callers add 3/6 postage please. available as an extra). Price only 19/6, 


| plus 2/6 post and insurance. Data free 
| with parts or available separately 1/6. 


Super Sensitive (2,000 O.P.V.) Multimeter Kit Unused and Boxed Valves 


7 i i . : American list, others in stock. 
17 ranges including D.C. volts to 1,000 volts, A.C. to 1,000 volts, D.C. milli- 
amps to 500, ohms to 2 meg., capacity and inductance. All the essential Send us your enquiry or order 
parts including metal case, selected resistors, wire for shunts, selected c.O.D. 
switches, calibrated scale and instructions, 32/6, plus 2/6 post and insurance. 1A4 - | 6C4 (6 | 6THS 12/- 
1A6 - | 6C6 6 | 6U5 8/6 
1D6 §=12/6 | 6C8 4 6V6 9/6 
‘ 105 12/6 | 6D6 6X5 6 
Tabby Equipment complete 1D7 - | 6F5 6 | 625 15/- 
* nae - 1F6 12/6 | 6F6 6 | 7A7 6 
f 853 i Complete equipment 1H5 610- 6F8 6 | 7C7 6 
; for seeing in the 1LD5 3/6 | 6G6 16 | 7V7 6 
dark, as fitted to 1T4 716 | 6H6 ‘6 | 7¥4 6 
| Army vehicles for 1R5 7/6 | 635 5/- 25Y5 10/- 
i night driving, etc. 185 6 657 6/- 2QhZ4 6 
| Complete working 1T5 8/- 6K6 - 25Z6 10/6 
equipment com- 245 12/6 | 6L5 - | 7 10/- 
prices: 2 Infra Red 246 12/6 ; 6L6 - 28D7 6 
Radiators, adjust- QA7 6 6L7 10/6 | 36 10/- 
| able binoculars 2X2 4/6 | 6N7 /6 | 39/44 10/- 
powerpack for 6 or 3A4 - 6P8 - 41 '6 
12 volts, control 3D6 |= 6Q6 \- 42 | 
units and _inter- 384 8- 6Q7 - 43 10/. 
connection cables. 3V4 le 6R7 - 57 1 
| Original cost prob- | 5Y3 le 5SA7 - 58 1 
ably around £100. 5R4 6 | 68C7 - 71 i 
Unused and in | 504 - | 68H7 - | 75 1 
| perfect order—210 | 523 15/- 6837 6 | 78 
plus 10/- carriage 5Z4 6 68K7 j= 84 
= and insurance. 6A7 6 68L7 - 89 
| é Mains power pack 6A8 10/- | 68N7 6 807 
; £4 extra. 6B4 - | 68Q7 Q/- 1625 jl 
6B8 - | 6887 Qj 4 


ELECTRONIC PRECISION EQUIPMENT, LTD. 


| Post orders are dealt with irom Eastbourne, so for prompt attention please 
| post your orders to 66 Grove Roai Eastbourne, marked Department 2. 


76 Se 66, Grove Road, 29, Stroud Green Rd., 226, London Road, 


Ruislip, Middx. Saad se Finsbury Park, N.4. Croydon. 
Phone: RUISLIP 5780. Half da . Saturd Phone: ARChway 1049. Phone: CRO 6558. 
\Half day, Wednesday. | Y> v Half day, Thursday. Half day, Wednesday. 
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Au 
——— TRANSISTORS !!!———. 
SURPLUS—P.N.P. a 
RED SPOT (Audio/Experimental 
R D Applications) ...... zhpaeeca 7/6 ea. 
CLY NE . WHITE SPOT, BF. ap’ to 35 
BEB, scccccvcceccocceccces 15/- ea. 
STANDARD— 
gg POO age | ARP eocvccces 18/- 


NORth 


162, HOLLOWAY ROAD, LONDON, N.7 


6295/6/7 


ALSO AT :—I8, TOTTENHAM COURT ROAD, LONDON, W.I. 


MUSeum 5929/0095 
(SO yards only from Tottenham Caurt Road Tub 


be) 
All post orders and correspondence to 162, HOLLOWAY ROAD, LONDON, N.7 


OC16 Power 3 watt ....... 
OC45 B.F. up to 6 Mi 
70. 


V6/R2 B.F. up to 4 Mc/s. 
(ALL POST FREE) 


COLLARO MK. IV 
TAPE TRANSCRIPTOR 


AT LAST! A pocket-sized SUPERHET Transistor 3/6. 
LIMITED STOCKS ONLY Sy f fnedium and long-wave reception 
AT REALL 


“REP. MINI-7" 


POCKET TRANSISTOR PORTABLE 


WORKS. and at a price YOU 


4-SPEED — 
B.8.R. MONARCH. 
in cream and gold e71be f P& 
Limited Stocks. 


Subject to being unsold. £25. lus 1/6 can afford. The “R.E.P. MINI-7" utilises (f 
C. & «. Pre-amplifier and power paca for 2 White Spot, 4 Red Spot and 1 R.F. Transistor 
use with the above deck is also available specially selected to our specification by leading 
in limited quantity at £21. 3/6 manufacturer. Push-Pull output. Powered by two 
P. P. transoriptor £1/10/- 3-volt miniature transistor batteries. Attractive 
extra. H.P. or credit sale terms available. plastic case, finished in dove grey and scarlet. 
Size only Siin. x 3hin. x 1} i eesrrar 
Hi-Grade 2}in. P.M. Loudspeaker, Ferrite Slab 
PORTABLE GRAM also drilled and eyeletted Paxolin Chassis. 
AMPLIFIERS engl Ree -ereray ‘and theoretical diagrams and itemised gel 
1 hi able separainly at 1/6 post free. All necessary components a 
grataophone apliier epi ing the ate special inclusive price £10/10/-. Medium wave only £9/19/6, plus 2/6 P. & P 
circuitry and highly efficient miniature 
valves. Very neat chassis finished in 
bronze stove enamel. Size (overall) | “am AM/FM CHASSIS SPECIAL !! 
5§ x 4 x Gin. Valve. 6X5, ECLS2. Out- 
put 3 watts max. Controls. Volume. = -_-~ COLLARO “CONQUEST” 
Tone/On/ Off. For use on AC mains (By leading Manufacturer) 4-speed — in cream with 
200/250 v._ Price lus 2/- P. 2 P. A favourable purchase enables us to offer "a ‘o » £7/19/6, plus P. & P, 
RC2A, Small PRINTED CIRCUIT this wonderful Lb H.3. ee Chassis Lb (é 
single-valve high-gain ampiifier for the at a greatly reduced price. OTE these 
smaller type of portable. Employs latest outstanding features:— SINGLE UNITS 
type ECLS82 valve. Further details on Extre: itive F.M. Tuner COLLARO AC 3/554. Three-speed single 
request. Price only 59/6 plus 2/- P. & P. ee eat de ie a player for AC mains 200/250 v. Cream 
RC3A, A superior quality 3-valve am- Fringe and Local areas. rehab 
plifier employing EZ80, EL84 and ECC8?, Simple and positive tuning with the aid ik 
With separate bass and treble controls. of the latest type indicator and special turnover 
Further details on request. Price £3/19/6 logging % crystal 
28 P. & 
— ae This is an ideal chassis to Exceptionally stable and free from drift. pick-up 
4A (8 ). This is supplied modernise existing equipment Three : Medi incor. 
complete with high flux oa P.M. Speaker or as a basis for a new “ up- — ‘a reception: Long, = porating ¥ 
and Baffle. Inco to-the-minute ” diog ar the well- 
type valves 6Q7, 6V6 on ‘6X5. this robust and is highly recommended. *Negative Feedback over Andio Stages known 7 
and weli-made unit Overall dimensions: $fin. deep providing first rate quality. high out- 
is ideal for use in x 12in. wide x 7}in. high. *Pick-up, extension speaker, tape outlet put “T” type head. Strictly limited 
the larger type of Dial lijin. x 4}in. Price: and gram motor sockets. quantity at £5/19/6 plus 3/6 P. & P, 
record player and is (whilst stocks last) ‘Built-in Ferrite Rod Aerial for AM. Bands, COLLARO 4-SPEED single record unit (10) 
equally suitable for | £18 19 6 Plus 5/- with separate pick-up and HGP59 crystal 
use in conjunction % s ® Cc. & P. *Valve line-up: BCC85, —. EF89, cartridge. Brand new, few only, £4/12/6 
with a radio feeder TERMS AVAILABLE EABCS0, ELS4, EMS81, plus 3/6 P. & P. a 
unit. Separate bass 
and treble controls A 7 — ms No. 
are provided: also provision is made for Ns. SPECIAL PURCHASE AC/DC CHASSIS MANUF CTURER URPLUS WA, INETS 
an extension speaker and mains supplies 0 bl ae } 3 emer. ae yy 
to gram. motor. Output approx. 4 watts. sea ihe ee oregano lige eee toe Send stamp for illustrated list. 


x 4in. x 

A.C. mains 100/200/250 v. 

— of 3 engraved knobs in cream or 
brown 4/- extra. 

PRICE $5/19'6 plus 2/6 P. & P. H.P. 

terms £2/19/6 deposit and four monthly 


Size overall 13in. 
For use on 


9in. high. 


payments of ] 
Fits our portable cabinet “ 
without modification. 


aR 
MULLARD 33 HI-FI AMPLIFIER to 
Mullard spec. Assembled tested, fully 
guaranteed. £8/8/- plus 3/6 P. & P. 
Leaflet on request. 

ee 


* at 85/- 


MULLARD 510 
HIGH FIDELITY AMPLIFIER 
We are proud to be able to offer our 
printed circuit version of this excellent 
amplifier, with ULTRA-LINEAR i 


limited quantity of these handso 


position. Incorporates own 


£7/19/6 only, tax paid, plus 3/6 
£4 deposit plus four monthly 


200/250 v. for Medium and Long Waves, plus gram 
Trpor frame 
line up: U107, N108, DH107, W107 and X109. Overall 
chassis size 12 x 53 x 7}in. high. Attractive bronze dial 
with gold and cream lettering. Dial size 11} x 4}in. 
Scale length 7 Pri 


me chassis. AC/DC 


aerial. Valve 


P. & P. 
payments “ot 22/-. 


Your summer holiday will 


SUPERHET BATTERY PORTABLE 


not be complete 


DULCI 
All Dulci products available ex stock. 
Tilustrated leaflets and H.P. or Credit 


terms available. 
Demonstrations at both branches. 


OUR NEW 
TRANSISTOR/RECEIVER 
(To Build Yourself) 


This receiver, covering medium waveband, 
which can be assembled in about 1 hour, 


without our most popular All-dry Battery | Will give amazing volume a 
tionally high quality’ ian on 30 tees avr. A Portable Superhet, now available with a new pce g he wert pod og paeere y 
(max.). Built-in Controls are provided cabinet of even more attractive appearance. | Transistor and Germanium Diode. or | chel 
for independent bass and treble Tone Finished in two-tone RED/GREY “ Lionide,” | headphone re- Range 
correction to suit all types of signal input. it is hable and unscratchabl The standard ception. In a covera 
Will match all crystal or high impedance cream plastic top panel, engraved in red and | Cluded with the Ad BRAD 
magnetic pick-up heads, F.M., A.M. green, complete the overall “air of quality.” kit of parts is a Expor 


or A.M./F.M. tuners or tape recorder 
All required componente of best 
quality to Mullard Spec. are offered at a 
special inclusive price of £9/9/- plus 3/6 
P. & P. Instruction Book, containing full 
constructional details, theoretical, prac- 
tical wiring diagrams, itemised price list 


economy and ample volume. 


; readily obtainable miniature valves: 3V4, 
186, 1T4. 


This receiver has everything: quality, sensitivity, 
Employs a high 
quality 5in. loudspeaker and the following popular 
1B5, 


handsome plastic , 
case in black and | 
white, measuring 

4} x 2 x Ifin. 
This case accom- 
modates the 
complete yooae 


wecessAby a i 


} ; All necessary components, including cabinet can 
lable separately at 3/ post free » PRICE OF 
available separately 3/6, P 3 be supplied, ex-stock, at the original Special | PONENTS 25/- + 1/8 P. 

SURPLUS METER BARGAINS Inclusive Price of $7/'7/- plus 2/6 p. and p. (less Lightweight’ high resistance ee 
We have large stocks of meters from batteries). Uses all-dry 1.5. Lt. etn repre agen at pa 
50 microamp to 300 v. and will be 1/6), 90 v. b.t. (10/-). Easy-to-f 
sleased to gt a complete list ¥ Optional extra! Latest Ultra- (1/6) p ws (20/*). Basy-to lollow they will su corrt at a ECIAL 
p Pp prayed instruction booklet containing 1 1/6 
upon receipt of 3d. stamp. ® low consumption “96" Range saabiaa’ a ahearetieas ah CLUS. PRICE OF 37/6 plus se 

1 m/a. and 5 m/a. Valves and simple modification data can be 20 gaara eoretical diagrams | P, & P. Optional extra. 100ft. coil single 
each at 6/6. Brand new supplied with the“ RAMBLER” at 8/6 extra. and itemised price list available | 7/36 coloured P.V.C. covered wire suitable 
- : separately at 1/6 post free. for both aerial and earth, 2/6 only. 


Our advantageous H.P. and Credit Sale 
terms are available on any single item 
over £5. Your enquiries invited. 


If not stated, please add postage on orders 
ae under £1. Cash with order or C.O.D. a 
(charges extra). 


Open: Tottenham Court Road: 9 a.m. to 
6 p.m. Mon. to Fri., Sat. | p.m. 
Holloway Road: 9 a.m. to 6 p.m. daily. 
Thurs. | p.m., Sat. 5.30 p.m. 


IST, 1958 


NGERS 


r Au 
» plus P. & P,, 


“CONQUEST” 
cream with 
6, plus P. & P, 


NITS 


ee-speed single 
(250 v. Cream 


itrictly limited 
"] y -, = P, 
le 

morse eral 
only, £4/12/ 


ALL TYPES 
3 from 45/-. 
i list. 


ble ex stock, 
.P. or Credit 


th «= branches. 
me 


w 
ECEIVER 
urself) 


jum waveband, 
n about 1 hour, 
me and tons! 
junction with a 
orporating PNP 
n Diode. For 


adin, battery. 
SSARY cOM- 
. & P. 
ce headphones 
y at 15/- pair. 
together 
at a SPEOIAL 
37/6 plus 1/6 
O0ft. coil single 
‘ed wire suitable 
» 2/6 only. 


id: 9 a.m, to 
>.m. 
p.m. daily. 


er 
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WIRELESS WoRLD 


‘* TO BUILD YOURSELF + 


ALL PARTS AVAILABLE SEPARATELY 


WE ARE THE EXPERTS IN THIS FIELD AND 
CARRY THE MOST COMPREHENSIVE STOCKS 


IN THE COUNTRY 


All PL & P. 
required 
components 
at special 
inclusive 
price 
(1) New Look ‘* RAMBLER "’ all dry portable ......... 7 0 2/6 
(2) ““RAMBLER”’ Mains Unit (suitable for most 
I isicnnovncanckicescunaknonesdeaceaubaciierernaskesad @276 i/6 
(3) ‘* ECONOMY FOUR "’ T.R.F. Mains Receiver ...... 4510 0 2/6 
(4) ‘‘ FAMILY FOUR " (our new T.R.F. Receiver)...... £419 6 2/6 
(5) ‘‘ SUPERIOR FOUR "’ (Four valve mains receiver) £6 9 6 2/6 
(6) GRAM Chassis 5-valve Superhet 0 2/6 
(7) T.S.L. F.M. Tuner (self powered) 6 3/6 
(8) Standard JASON F.M. Tuner 0 2/6 
(9) Fringe area JASON F.M. Tuner 0 2/6 
(10) JASON ‘* MERCURY "’ Switch tuned F.M. feeder... £9 19 6 2/6 
(11) OSRAM 912 Printed circuit F.M. Tuner 0 2/6 
(12) JASON ** ARGONAUT ”’ AM/FM Chassis 0 2/6 
(13) JASON ‘* ARGONAUT " AM/FM Tuner 6 3/6 
(14) F.M. Power pack (suitable for most tuners) ......... £117 6 If 
(15) R.C. 3/4 watt amplifier (with Bass, Middle & Treble 
GOI sscaniescennccnsctstacntieniananssnshsiessesescenes § 0 2/6 
(16) 2-amp. Battery Charger £118 6 2/6 
(17) R.C. Transistor/Crystal Receiver (with Phones)... £1 17 6 1/3 
(18) R.E.P. l-valve Battery Receiver ~ a2 2 0 2/- 
(19) ** CRY-BABY "ALARM (Baby Alarm) 4312 6 2/6 
(20) ‘* R.E.P. MINI-7 "’ Transistor Portable (see opp.)... £9 19 6 2/6 
(21) MULLARD 510 Amplifier (Printed circuit) Ulera 
RINNE * catraccninsscnscasdiceabactanessccoscanans 9 0 3/6 


(22) 22? 


The following are also available seems | me tested :— 


(2) ** RAMBLER "’ Mains Unit, £3/5/-; (7) T. 


oe ed hs. By 


S.L. F.M. Tuner, £13/15/-; (14) F.M. Power 
.C. 3/4 watt Amplifier, €5/5/-; 
ABY "’ Alarm, 89/6; Instruction Books which contain full description. 
pn Be practical wiring diagrams, theoretical diagrams, itemised price lists, etc., 
are supplied free of charge with all parcels but may be purchased separately if required. 
NOTE: (2) The ‘* RAMBLER " Mains Unit is suitable for use with MOST all-dry vortables, 


(16) 2-amp. Battery cha 
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Instruction 
and 
itemised 
price list 
available 
separately 
1/6 


9d. 
1/6 
1/6 


(15) 


rger, 45/-; 


No. 38 TRANSMITIER/RECEIVER 


(popular 
Walkie- 


been most 
fortunate 
in obtain- 
ing a fur- 
ther sup- 
ply of 
these 
complete 
stations 


micro- 
phone, 
aerial, 
junction 
box, bat- 
tery sat- 
operating instructions. 
5 miles. Frequency 
ABSOLUTELY 


chel 
Range: approx. 
coverage 7.4-9 mc/s. 
BRAND NEW, 65/-. 
Export enquiries invited. 


full 


and 


F25 UNIT. 40-50 mc’s. Brand new 10/6. 


Postage and Packing 2/-. 


dition 12/6. Plus 1/6 P. & P. 

12 VOLT VIBRATOR PACK. Mallory. 
Output 150 v. 40 mA. Complete with 
geyser Vv ‘ibrator. Brand new 12/6. 


Plus 1/6 P. 

64in 00D “ QUALITY EXTENSION 
LOUDSPEAKER in attractive Bakelite 
Cabinet (Black or Brown). Complete with 
invut socket and two wander plugs. 
Slightly shop soiled. Guaranteed working 
order. ONLY 27/6 plus 1/6 P. & P. 
WIRING WIRE. 5 coils 10 yards each in 
different colours contained in cellophone 
bag, B/- bag plus 9d. postage. 


~~~BARGAIN CORNER~~ 


NTINUITY TESTER. Comprising well ¢ 


case { 


RPS UNIT, 650-60 mc/s. Brand new 22/6. 


6 VOLT VIBRATOR PACK. Ex-W.D. 
Output 140 v. at 30 mA. Fully smoothed. 
Size only 6}in. x 5in. x 2hin. New con- 


VALVES. We have perhaps the most 
up-to-date valve stocks in the trade. A 
stamp will bring complete list of brand 
new imported valve types, fully guaran- 
teed, P.T. paid. all usual surplus 
types available such as 6V6GT, etc. 


SPECIAL PURCHASE from 
BRAND NEW No. 17 Mk. 
MITTER /RECEIVER. 


Pa 
Tl TRANS- 


Complete with 
HW headphones 
and micro- 
phone. Range 
5-8 miles with 
simple aerial. 


Frequency 
coverage 44-61 
mc/s. (5-7 metres). 
Uses standard 120 v. H.T. a 


2-volt 
L.T. batteries. me te with full opera- 
ting instructions, 59/6. 


a “o polished 
8fin. x Shin. x 3jin., with hinged lid 
and web carrying strap, mA. 2}in. 
flush round meter (unscaled), mounted on 
paxolin panel with 10 ohm. wire wound 
“zero set’’ pot, complete with leads, ¢ 
heavy duty test prod, and battery com- 
partment. Ideal for conversion to multi- 4 
range test meter. In new. condition. 
Only 17/6 plus 1/6 P. & P. 


SET OF 10 HI-GRADE TWIST DRILLS. 

Brand new. A!! useful sizes from approx. 
3/16in. to 1/32in. in cellophane packet. { 
6/- a set, plus 9d. P. & P. (Ex-W.D.). 
1gin. BAKERS SELHURST LOUD- ¢ 


wooden carrying 


Brand new. 


cps. Few only. 


£4/10/- ¢ 
plus 3/6 P. & P. 


SPEAKERS, 15 chm, 15 watt, 30-11/000 4 


, 
Heat 


N.B.—All our T.R.F. circuits 
include specially wound Denco 

“Max Q”’ coils on polystyrene 
fo:mers. O mor Hich “Q”’ coi ‘ls 
are supplied fo: our “RAMBLER” 
Super.et Portuble. 


LIMITED SUPPLIES OF THIS 
FINE AND POPULAR CABINET 


deliveryof 
aquantity 
of these 

units, 
brand new 


contained 
transmit- 


Frequen- 
cy cover- 
age 6 me/s.-9 mec/s. All accessories sup- 
lied, i.e., Headphone, Mike, orse 
ey, Aerial, comprehensive instruction 
book with circuit diagram. Valve line- 
up: 3 A.R.P.12, 2 ARS, 1 ATP4. Weight 


= 22Ib. Dimensions (overall): 
x 10in. Hw | cen 
Instantly recognised as being of leading br £99) 6 plus 78 C& 
—— Quality Earp arn ae oa 
trolley-type cabinet is fished po 
walnut, Can easily be adapted to TRANSFORMER SPECIAL. 
accommodate tape recorder, amplifier, Superior quality half shrouded drop 
radiogram, etc., etc. External measure- thro’ Mains Transformer. Input 44 
ments: 24}in. x 16in. a by —— v. Output 350-0-350 v. 80 mA. 
is mounted upon “ 3 amps. 5 v. amps. oemaenens 
ao hgh _ PR £5/19/6. a but guaranteed O.K. Only 9/6 plus 
15/- C. lj- P. & P. 
(J wv Holloway Road, London, N.7. 
(J) srs at 
18 Tottenham Court Road, London, W.I. 


era re 
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- (RADIO) LIMITED 


Phone: GERRARD 8204/9155 


Cables: SMITHEX LESQUARE 
“LISLE STREET, LONDON, W.C2 


U.S.A. N SERI . 
CR.100 SPARES KITS TRANSFORMERS a 
Complete set of new valves 2 X66, 2 U50, A Q/vole D.C., 1,000 Q/volt A.C./D.C, 
2 DHe3, 2 KT63, 6 KTW6I. Also set of ca. fans. Resistance Volts Current 
resistors, condensers, pots, toggle switch and FORMERS \ co 6,000 A.C. iD. C. _50 Microamp 
output transformer. Supplied new and boxed 230 50. gg 600,000°2 3. 300 Microamp 
59/6 each. P/P. 4/6 cycies 60 Megohm 12 v. 3 m/a. = 
Guanes 620/550/375/ 60 v 30 mia. — 
0/375/550/620 volts 300 v. 120 m/a 
CRYSTAL MICROPHONE INSERTS. Only 250 ma. Also 2-5 600 v. 600 m/a. | 
4/6 each. P/P. 6d. volt 3 amp. windings. q ‘ 
sien: 68 x SX 1,200 v. 12 amp. 
ig : 6,000 v. 
300FT. COPPER AERIAL WIRE, 3/6 reel. Stin. Brand new Output +34 to 12 db. 


Housed in wooden carrying case. Supplied 


P/P. I/- 
spc in good working order with leads and prods, 
Cv967 | INCH C.R. TUBES. Suitabie for £9/19/6 each. P. & P. 4/-. 


oscilloscopes, brand new 25/- each. P/P. 1/6. 


only 45/- each. P/P. 
5/-. 


RCA ET.4336 PLATE TRANSFORMERS. 


AVO BATTERY ELIMINATOR POWER Special release, brand new in original maker's LEACH AERIAL. CHANGEOVER 

PACKS. Operation 200/250 volts A.C. transit cases. Primary tapped 200 to 250 volts RELAYS. 12 volt D.C., double pole, trans- 

Output 1.4 volts at 300 ma. and 67 volts 50 cycles. Secondary 2,000/0/2,000 volts 400 mitter type. New boxed, 7/6 each. P/P. 9d. 

at 10 ma. Stabilised by VS70, whole unit ma., tapped y _— 500 volts. Price £12/10/- 

fully fused. Size 8§ x 5 X 34in. Ideal for each. P/P. AMERICAN SUPER LIGHTWEIGHT 

personal battery sets, etc., supplied brand HEADPHONES. Res. 50 ohms. Fitted with 

new in maker's cartons, 39/6 each. P/P. 2/6. rubber earmoulds to fit inside the ear, extremely j 
good quality, ideal for communication receivers, ee 


A.C. MAINS VOLTAGE REGULATOR : i ba 
ARS8 WAVECHANGE SWITCHES. Brand TRANSFORMERS. fapuri 290) alta, etc. New and boxed. 15/- pair. P/P. I/-. 


new, 17/6. P/P. 2/6. Output variable from 185 to 250 volts at a 
ee ee max. rating of 24 amps. Ideal for laboratory EDDYSTONE MAINS POWER PACKS. 
P/O TELEPHONE HANDSETS. Std. type use, etc., supplied as new. £15 each. P/P. 10/-. Supplied brand new and unused. Mains 
j : input 200/250 volts. Output 175 volts 60 
Brand new, 12/6. P/P. 1/3. 
ma. and 12 v. 2.5 a. Double choke and con- 
R.1155 ““N” TYPE SLOW MOTION denser smoothed. 5Z4 rectifier. Housed in 
DRIVES, Brand new, 12/6. P/P. I/-. TRANSFORMERS. Sroicatone: Prime grey metal case. Only 32/6 each. P/P. 3/6, 
230 volts 3 amps. Secondary 230 volts 3 
METER BARGAINS. amps (service rating, OK 5 amps.). Ideal for | Centredrive motors complete with turntable 
50 Microamp. D.C. M/C, flush sq., 6in. ........ 11 ee or workshop use. Supplied | 390/250 volts A.C. Adjustable mechanically from 
pp Ea ee each PIPL IO es Tansit cases. £6/19- | O10 45 r.p.m. Only 22/6 each. P/P. 3/~. 
oo yee eo M/C, flush rd. 2}in. a 
5 C. M/C, flush rd., 2i : 
$e tu00 nag, Be. We ie Sis: &VOLT VIBRATOR POWER PACKS. 
1 Milliamp. D.C. M/C, flush rd. 2}in. ...... 25/- ADVANCE CONSTANT VOLTAGE utput vorts 2U ma. Fully SMOOtNEG, 
10 Milliamp. D.C. M/C, flush rd. en TRANSFORMERS. Input 190 to 260 volts uses standard 4-pin Mallory vibrator. New 
30 Milliamp. D.C. M/C, flush rd. a. sachet aa y af P . and boxed. 12/6 each. P/P. 2/6. 
200 Milliamp. D.C. M/C, flush rd. 50 eg oO erg oer ne at 230 volts. 
1.5 Amp. A.C./D.C. M/I flush rd. 2 ax. rating 150 watts. Supplied brand new in — 
15 Amp. D.C. M/I, proj. aD ri. ain. ; 1 originalcrates. £8/10/- each. P/P. 5/-. JOHNSON TX. CONDENSERS. 500 PF 
30 Amp. D.C. M/C, flush rd., 2hin. .......... variables. Brand new, boxed, 15/6 each. P/P. R 
5 vee BS MIC, Such rd. iin. bkaschount aa ya I/-. New, boxed, Johnson variable inductances, ® 
(3) ush rd. 2}i es covccee 
25 hos D.C. M/C, fornia : pines AUTO TRANSFORMERS. 22/6. P/P. 2/6. 
$00 Volt AC. MIE fom rac atin, eee Midget 105/115/120/210/230/240 v. 20 watt,9/-. | POTTED “C’ CORE CHOKES. Brand new 
300 Volt A.C. M/C. rectifier, flush rd. Sjin...... SB/- P/P. I/-. Small shrouded American, 110/230 v. | Parmeko 20 Henry 90 ma. 10/6 each. P.P. 1/6. 
500 Volt A.C. M/I, flush rd., 2}in. .. es * 50 watt, 12/6. P/P. 1/6. Service type, 110/230 v. 
ALL BRAND NEW AND TESTED. 100 watt, 15/6. P/P. 2/-. General purpose. W.1I91 WAVEMETERS. 
110/230 v. 150 watt, 2I/-. P/P. 2/6 Heavy Portable precision battery operated fre- 
Duty | 10/230 v. 750 watt, 69/6. P/P. 5/-. quency check meters, coverage 100 kc/s. to 
ROTARY TRANSFORMERS. American type. 20 ope Supplied complete with all valves. 
2 models, either 6 or 12 vole D.C. input. Output and mce/s. Xtal and calibration charts. 
250 volts 80 ma. 22/6 each. P/P. 3/6. HEAVY DUTY L.T. TRANSFORMERS. 15/1916 each. P/P. 6/-. as al 
Type |. Primary tapped 110/200/250 volts. outs 
MUIRHEAD PRECISION STUD Secondary 55 volts tapped 50 volts 10 amps. SMOOTHING CHOKE BARGAINS. _|0H, 
SWITCHES. 24 positions, 4 banks. Heavy Brand new, 72/6 each. P/P. 4/6. Type 2, 60 ma., 4/6; 15H, 60 ma., 5/6; 8H, 100 ma., 8/6; 
duty contacts. New, boxed, 17/6 each. Primary 200/250 volts. Secondary tapped 9H, 100 ma. , 7/6; 10H, 100 ma., 8/6; SH, 200 ma., Wi 
P/P. 1/6. Ditto 2 banks, 10/6. P/P. I/-. 3, 6, 9, 12, 24 or 36 volts 5 amps., 35/- each. 5/6; 20H, 120 ma., 10/6; 50H, 120 ma., 15/6; 
P/P. 4/6. swinging choke 3.6-4.2 ‘eon i? OF pied an, 
100 ma., 6/6; h a., 120 ma.,10 
2 b _*. gage yg Exide, 100H, 30 ma., 10/6. PIP. I/= to 2/6. 7 
Gattas, afr anee. Fy. tis. Cater Si Ppp. 46. FERRANTI POTTED FILAMENT 
TRANSFORMERS.  Hermetically sealed, RCA OUTPUT TRANSFORMERS. 
AMERICAN GEARED MOTORS. ceramic terminations. All new and boxed. Completely potted. Centre-tapped primary, 
American 24 volt D.C. motor with built-in Type 1,200/250 v. input. Output 6.3 v. CT. 8,000 ohms. Secondary tapped 3, 7.5, 15 or 
precision gearbox giving twin outputs 20 5.6 a., tapped 5 v. 6.3 v. CT. 4.8 a. tapped 600 ohms. Separate feedback winding. 15 
r.p.m. and 6 r.p.m. Will also operate on 4 v. 6.3 v. CT. | a. tapped 4 v., 19/6 each. watts rating. Suitable for 6L6, EL84, etc., 
12 v. giving reduced outputs. Size 7 x Iin. Type 2. input 200/250 v. Outputs, 6.3 v. unused, 27/6 each. P/P. 2/-. 
Shaft dia. tin. Supplied brand new only. CT. 3.3 a. tapped 5 v. 6.3 v. CT. | a. tapped 
P/P. 3/-. 1 / 4v. 6.3 v. CT. .9 a. 6.3 v. CT. .6a., 15/6 each. EX NAVY SOUND-POWERED TELE- 
each, PIP. 2/- each type. PHONES. This type requires no batteries 


to operate and can be fitted in moments to 


MAR 7 a give complete inter-communication between 
poner yi rg Re appog yo — PARMEKO TRANSFORMERS. Input two ee generator calling. Only 45/- 


| 


iti : ; 230 volts. Output 350/0/350 volts 150 ma. each. P/P. 
Carriage Elon’ ith vest cortificate. 65 each, | 63.42. 5 v. 4a. Brand new, 32/6 P/P. 3/6. 
Also 350/310/0/310/350 volts 220 ma. 6.3 v. ALKALINE NIFE ACCUMULATORS 
5a,4 X63 v.30,2 xX 63. 128, 5¥. 34, . Banks of 10 
MARCONI SIGNAL GENERATORS potted, 49/6. P/P. =/6. f cells giving 
TF-517. 12 volts 45 
SPECIAL OFFER A.H. Unused 
Frequency coverage 10 to |8 mc/s. 33 to 58 HOOVER H.T. Ila ROTARY TRANS- in wooden 
mc/s. and 150 to 300 mc/s. Operation 200/250 FORMER. Midget type. Input 12 v. D.C. crates. 
volt A.C. Supplied in wed working order, Output 310 v. 30 ma. Brand New and Boxed. £5/10/— each. 
only £12/10/- each. P/P. £ 22/6 each. P/P. 2/-. Size: 264” x 84” x 54”. rr. ak 
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TEST- 
A.C./D.C, 


irrent 
Microamp 
Microamp 
m/a. 
m/a. 
m/a. 
m/a. 

mp. 


Supplied 
and prods, 


IGEOVER 
pole, trans- 
h. P/P. 9d. 


ITWEIGHT 

Fitted with 
ar, extremely 
on receivers, 
>, I/-. 


R PACKS. 
d. Mains 
'5 volts 60 
e and con- 
Housed in 
P/P. 3/6. 


Garrard 
h turntables 
vanically from 


t PACKS, 
smoothed, 
ator. New 


RS. 500 PF 
§ each. P/P. 
. inductances, 


3. Brand new 
P.P. 1/6. 


iS. 

arated fre- 
|00 kc/s. to 
) all valves. 
ion charts. 


AINS. |0H, 
100 ma., 8/6; 


10/6 ; 3H, 
‘120 ma., 10/6; 


>RMERS. 

ed primary, 
, vm 15 oF 
finding. 15 
EL84, etc., 


RED TELE- 
no batteries 
moments to 

ion between 

ig. Only 45)/- 


ULATORS 
Banks of 10 
cells giving 
12 volts 45 
A.H. Unused 
in wooden 
crates. 
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OSCILLOSCOPE 
TYPE 339 


Operation 110/200/250 volts A.C. 
120 watts. Time Base 10 posi- 
tions. 6 cps. to 250,009 cps. 
Amplifier 10 cps. to 2,000,000 
cps. Sensitivity, YI.Y2.3.1 v. 
D.C. 1.1 v. ems. X. 7.25 v. D.C, 


8 v. rms. 


COSSOR BEAM 


Supplied in good working order, 
complete with handbook and 
circuit. £27/10/- each. P/P. £1. 


$ 
Hy 
ae 


UNIVERSAL AVOMETER MODEL 


D.C. A.C, D.C, A.C, 


VOLTS VOLTS Current Current 
1SOmv. 7.5v. 1Sma. 75 ma. 
300 mv. I5v. 30 ma. 150 ma. 
1.5 v. 75v 150ma. 750 ma. 
3v. 150 v. 300 ma. 1|.5amp. 
Sv. 300 v. 1.Samp. 7.5 amp. 
30v 600 v. 3amp. Samp. 
150 v 750 v 1S amp Resist- 
300 v 1,500v. 30amp. ance 

50 v. 1,000 


10,0002 


Supplied reconditioned as new, with 
internal battery, instructions and 
yeads £8/19/6 each. P/P. 4/-. 


AMERICAN MULTI-RANGE TESTMETERS 


1,000 ohms per volt, 400 
microamp basic movement. 


A.C. VOLTS D.C VOLTS 

2.5 2.5 v. 

10v. 10v. 

50 v. 50 v. 

250 v. 250 v. 

1,000 v. 1,000 v. 

5,000 v. 5,000 v 

D.C. CURRENT RESIST'CE. 

I ma. 500 ohms 

10 ma. 100 K. ohms 

100 ma. | meg. ohms 

lamp. DECIBELS 
—I0 to +69 


ALL BRAND NEW. COMPLETE WITH INTERNAL BATTERY, 
TEST PRODS AND INSTRUCTIONS. £€5/19/6 EACH. P/P. 3/-. 


G.E.C. SELECTEST 
TESTMETER 


D.C. A.C. D.C. A.C, 
Current Current 
1.5 ma. 75 ma. 


300 mv. I5v. 3 ma. 150 ma. 
l.5v 75 v. 1Sma. 750 ma. 
3¥ 150 v. 30 ma. 1.5 amp. 
Sv. 300 v. 150 ma. 7.5 amp. 

30 v 600 v. 300 ma. 15 amp. 
150 v. 750 v. 1.5 amp. Resistance 
300 v. 1,500 v. 3amp. 10k. ohms 
750 v. ISamp. 100k. ohms 
1,500 v. 30 amp. I meg. ohm 


Incorporates overload trip — special 
safety interlocking switches. Supplied in 
prea condition with leads, £9/19/6 each. 
/ ln, 


poenenee AND VIGNOLES WEE-MEGGERS 
500 VOLTS 


Special release, brand new 
and unused, complete with 
leather carrying case, only 
£12/10/- each. P/P. 2/6. 


Also available secondhand 
models, but perfect working 
order complete with leather 
case, £8/10/- each. P/P. 2/6. 


R.1155 COMMUNICATION RECEIVERS 
MODEL “N”’ 


Incorporating the trawler band. 
Frequency coverage: 200-250 kc/s., 
600-1,500 ke/s. 1.5-3 mc/s. 3-7.5 me/s. 
and 7.5-18 mc/s. Supplied in perfect 
working order, aerial tested, with 
illustrated leaflet, £12/19/6 each. 
P/P. 7/6. Standard models available 
but fitted with improved dial drive 
as above model, £8/19/6 each. Combined A.C. mains power packs and 
Output stage available. 85/- each. P/P. 3/6. 


WESTON MODEL 772 TESTMETER 


A.C.VOLTS D.C. A.C. CUR- 
2.5 v. CURRENT RENT 

10v. 100 micro/a. 500 ma 

50v. I ma. | amp. 

250 v. 10 ma. Samp. 

1,000 v. 50 ma. RESIST- 
D.C. VOLTS 100ma. ANCE 

2.5 v. 500 ma. 100 ohms. 

10v. OUTPUT 1,000 ohms 
50v. METER 100K. ohms 
250 v. 10 MEG. ohms 
1,000 v. 


Supplied in perfect working order complete 
with rexine carrying case, internal batteries 
and instructions. £10/10/- each. P/P. 4/-. 


UNIVERSAL AVOMINOR Rinateaicimnny 


Small, compact, accurate instru- 
ment. Resistance measurements 
from 0 to 20 k. ohms, D.C. volts 
from 0 to 500 v. A.C. volts from 
0 to 500 v. D.C. current from 
0 to 500 ma. Supplied in perfect 
working order, complete with 
leather case and leads. £€5/10/- 
each. P/P. 2/6. 


EVERSHED AND 
OHMMETERS 


Ranges 0 to 1,000 ohms and 
0 to 200k. ohms. Ideal for 
all continuity and polarity 


tests. Supplied brand new, 
boxed with all leads and in- 
structions, 59/6 each. P/P. 


2/-. 


PORTABLE PRECISION 
VOLTMETERS 


Brand new and boxed instruments 
by famous manufacturer. Housed in 
polished teak case. -Moving iron 
movement reading A.C. or D.C. 
volts on 2 ranges. 0-160 v. and 0-320 v. 
8in. mirror scale. Accuracy within 
2%. Supplied at a fraction of original 
cost. Only £5/19/6 each. P/P. 3/6. 


£5/10/- each. 
P.P. 7/6. 


————---- 
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- SAVE POUNDS! ORDER BY POST IF YOU CANNOT CALL 


J TURRET TUNERS BAND Ill 
All types in stock— CONVERTERS 

Cyldon, Brayhead, Tel- | All types in stock at 
enge, Valradio, etc., from | prices from 99/6. Few 


79/6 only left. WOLSEY 13- 4 
Describe your ak for Channel (List £9/19/6) & 
quotation. We have what £5 ° 19 . 6 i: 
you need. Post 3/6. 
PPP LPL Ah lef sh GOLGI? MULLARD 519 
» 7 4-S! 
2 AMPLIFIER KIT 
§ LONDON’S HI-FI SPECIALISTS ! $ MU 
$ 4 WITH T.C.C. PRINTED em 
1 
§ Visit our Tottenham Court Road address for selective 4 All specified components and your | cryst 
( § choice of transfor i chokes | 
choice 0 ransiormers and chokes 
g Demonstrations of the latest Hi-Fi Equipment. 5s - Partridge, Haddon, W/B El | __ 
§ AMPLIFIERS. QUAD, ROGERS, LEAK, RCA, PAM- — B.S. 
PHONIC, DULCI, W/B, ARMSTRONG A10 MK. IT. i oa =r . £9.9.0 ful-f 
$ SPEAKERS. W mg oe GOODMANS, LOWTHER, ? wae gy. yoy Per r r- Gar 
G.E.C., LORENZ, PHILIPS. ook ¢ post free. rinted Cir- 
5 . wmarireTeiinty » cuit separately 22/6. Also available Ger 
<— $ PICK-UPS. COLLARO, GARRARD, CONNOISSEUR, 4 built ready for wie. Price accordis 
: r LEAK, B/J, ORTOPHONE, GOLDRING. £5 teanatannee nasd 8 | con 
LASKY’S PORTABLE 2 ‘TRANSCRIPTION TURNTABLES. COLLARO, @ —_— 4-SF 
GRAM AMPLIFIER KIT 2? GARRARD, LENCO, CONNOISSEUR. ¢ MICROPHONE BARGAIN | gn 
2 watts. Note small dimensions, 2 TAPE RECORDERS. GRUNDIG, ELIZABETHAN, € ACOS type 33/1. REC 
approx. 6jin. x 3fin. max., height 2 BRENELL, TRUVOX, SOUND VORTEXION, 2 Crystal hand or 
Sin. Uses EL84 output and 6X4 FERROGRAPH, MAGNAVOX, HARTING table Microphone. PLA 
rectifier, “double-wound —- § CABINETS. WIDE SELECTION INCLUDING THE 5 
oo ge Aig Built on a TCC. 4 NEW G-PLAN CONTEMPORARY CABINETS. ? use 
PRINTED CIRCUIT. en pl 
COMPLETE KIT, including valves, ee eT ee Te ee ee ee ee ee Ree CRITE cao w i 
printed circuit, full instruc- oustic filter, Flat Stu 
tions, less Speaker. 49 6 response 30-7,000 ¢.D.s. Omni- T « 
Carr. 2/6. directional. Suitable for tape | p.u. 
7in. x 4in. Elliptical Speaker, if recording, public address, ete. tal 
required, 19/6 extra. ee , —_ beows —_ mati 
case, rand new in maker's Cartons, LAS 
LASKY’S 4-WATT BARGAIN ! List 50/-. 
PORTABLE GRAM LASKY'S PRICE 29/6 — 
AMPLIFIER famous make Post 1/6. = 


Will suit any crystal or magnetic 
pick-up. Uses 3 valves: EL84 
output, L63 and EZS80 rect. 
COMPLETE with 3 valves 

and knobs. Carr. 5/-. 79/ 6 
Details and circuit diagram post 


SUB-MIN CRYSTAL and 
MICROPHONE INSERTS | (27 
ACOS type MIC.17. Size approx. Pick 
in. square, syin. thick. Brand 
new and boxed. Each 4/6. Post 1/-, Del 


HI-FI 
AMPLIFIER 


free. TAPE RECORDER 
For mains 200/250 v. A.C. 

New and Unused pagria AMPLIFIERS Ti 
STOP PRESS %& 4 valves: 2 EF86, 1 ELS84 and EZ80. Mains 200/250 v. A.C. 6 watts moa 4T2( 
. For use with low impedance Ta ads. * 

BARGAIN ae * Overall Pug. Respenee 30 to 35,000 4 valves” EZAl rect, ELAL output, aa Less 

= anc tCC81. ‘one, volume and reco! 
* Hum level better than 65dB below full endless controls, Ben level indicator, 

—— Microphone and gram inputs. Can be GAR 
LASKY’S PRIC input. used as a straight amplifier. Circuit dia- Cart: 

A Mw & A . %* Output 4 watts max. with choice of ) #ram supplied. 9.6 less 

° e ° ° 8 or 15 ohm imp. by ‘ awi LASKY’S PRICE ° S .) 
te) ohm imp. by means of switch. 2 Complete with valves. Post & Pkg. 6). | ACO 

SUPERHET GNS * Separate bass and treble controls and Full details on request. and 
RADIOGRAM * 4-position input selector switch. L 
p f CABINET AVAILABLE. 11} x 6} x TAPE DECKS _ 
ost & Packing 5s. 7jin. deep. polished medium oak veneer. SPECIAL OFFER OF 20 


CHASSIS 


Price, if purchased with Amplifier, 30/-. ) COLLARO TAPE TRANSCRIP: } fray 


By famous manufacturer. wax uae fo ee 
Magic eye indicator, 6 valves, pgp SR rp gd Ree 
incorporates Gorler F.M. HI-FI SPECIAL OFFER OF a oe — ne earenyae 
tuning unit. Brand new, MAGNETIC RECORDING vais 
perfect and fully guaranteed. R 
ae ae rem § Size: BARGAIN ! TAPE ae ee Bi gy = oT. 
x 72° high. bam COLLARO TAPE TRANSCRIP. chang 
7 Famous make. P.V.C. base on latest (1.5 | 
Listed at 22 Gns. GOODMANS type plastic spools. Not surplus but TOR MK eas 2i3)10/ { 
LASKY’S AXI » brand new, perfect and boxed. SATIS- WEARITE DECKS £35. d £40 AUDI 
sKY'S. £17.19.6 OM 12 FACTION OR MONEY REFUNDED. aa all 
Carr. and pkg. 12/6. SPEAKERS STANDARD Lasky’s Price (Dout 
akin weal 1,200ft. on 7in. spool. List 35/-. 21/- ANOTHER LASKY | — 
watt. Dual cone. 850ft: on 5iin. Continental All | 
ALMOST HALF PRICE! Secondhand but thor- spool. ist 28fec 16/6 BARGAIN BRI 
—— oughly reconditioned 600ft. on 5in. spool. List 21/- 12/6 DUAL CONCENTRIC aan 
and re-coned by makers 300ft. on 4in. spool. List 10/6 7 r — _— ib 
SOLON SOLDERING IRONS amous make. High Fidelity. 
Ex-Govt. new and unused. Pencil SPECIAL PRICE 1.200ft Pay ony ool \ 25 watts, 15 ohms imp., full freq. 
bit, 65 w., 280-250 v. A.C./D.C ’ rd ary os n range 20 c.p.s. to 17,000 c.p.s., 
tl . (D.C. spool. List 35/- 22/6 an , 
ate 2 £7 19 6 Soft. on bin. spool, List 28). 16/6 | Sermover anit’? List eoriaie 
LASKY’S PRICE 16/6 ° ° a - on cin. sped : vist 28/- 6/6 yr unit. ist £27/4/6. 
Post 1/6. Post 7/6. Fully guar- rn a on ‘nce £16.19. 
Spare Bits, 1/- each. 8S Ele- anteed (equiv. to Post: 1 spool, 1/6. Carr. 7/6 plus 30/- for wood packing 
ments (state voltage), 5/9. Axiom 50, Mk. II). Orders over 70/- post free. case (returnable). 
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RADIO 


4-SPEED 
MIXER AUTO-CHANGERS 


COLLARO RC.456. Incorporating auto and 
manual control. Complete with Studio 
crystal p.u. and sapphire stylus. List £13/17/-. 
LASEY’S PRICE 
Post 3/6. £7.19 .6 


B.S.R. type UA8 with latest B.S.R. 
ful-fi, P.U. £6.19.6. Post paid. 


Garrard 12, MK. II, £9.19.6. 
Garrard 121, MK. II, £10.19.6. 
COLLARO on 
4SPEED & Pa 


SINGLE 
RECORD 
PLAYER 


Model 
4/564com- } 


with 
Studio 
T or O 
p.u. crys- 
tal cartridge 
matic stop 

LASKY'S PRICE 

Carr. 3/6. 


Garrard 4SPD.......... 


Auto- 


and styli. 


£6.19.6 


£7.19.6 


Collaro ‘‘ Junior '’ 4-spd. motor 


and p.u. with HGP59 / 
cartridge. Post 2/6. 90/- 
Motor only 59/6, post 2/6. 

Pick-up only 29/6, post 2/6. 


Delivery from stock of the 
COLLARO 4-speed 
Transcription Turntable 
4T200/PX .. £19/10/- 
Less pick-up £14/18/-. Carr. paid. 


PICK-UP CARTRIDGES 


GARRARD MAGNETIC t/o, p.u. 
Cartridges. Type TOM/2, 
less than half price. 30/- 


ACOS turnover, complete with 1p. 


and standard styli. List £2/1/7. 
SKY'S PRICE 18/ 
Post 1/-. = 


20,000 VALVES IN STOCK 


Brand new surplus and npeiet 
valves, also full stocks of B. 


valves and C.R. Tubes. List ion 
R.F. P.N.P. Junction Type suitable for 
medium and low freq. oscillators freq. 


changers and I.F. 
(1.5 to 8 Mc/s). 
(Double spot—yellow and red.) 


amplifiers |= 
/ 


AUDIO P.N.P. Junction Type suitable for 
high gain and low freq. amplifiers, and for 
output stages up to 250 milliwatts. 1 
(Double spot—yellow and green.) i 


Post free. 


All types of MULLARD, B.T.H., 
BRIMAR and GOLTOP Transis- 
tors. Also all sub-min. components. 


TELEVISION 


WIRELESS WorLD 


HI-FI 


SPECIAL PURCHASE 
PLESSEY 
P.M. SPEAKERS 


5in. round or 7 x 4in. 
elliptical, Brand new. 


LASKY’S 14/6 Post 1/6 


PRICE 

MOVING oo 

P.M. SPEAKER 
2tin. 17/6. 3in. and 3}in. 19°6, Sin. 16/6. 
6tin. 17/6. aa . 12in. 
29/6. 6}in. wi 
19/6. 10x7in. Elliptical 32/6. 


TRUVOX “SENIOR” SPEAKER 
DRIVING UNIT (Pressure Type) 


Power handling cap. 15 watts peak. With 


ELECTRONICS 


RECORDERS 


LASKY’S TRANSISTOR 
SUPERHET TUNER 


For construction on Printed Circuit, 


8 


ize 3% x 34in. Uses 3 R.F. tran- 


sistors, 1 germanium diode, 3 I.F. 


transformers. 


Ferrite rod aerial. 


Operates from 6 v. battery and 1.5 


v. 
Can be built for 


cell. 


£5.12.9 
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LASKY’S TRANSISTOR 
AMPLIFIER KIT 
200 milliwatts. Output impedance 5 ohms: 


Post 3/6. Full details on request. 


TELETRON “COMPANION ” 


3-TRANSISTOR POCKET RADIO, T.R.F. 
circuit covering med. and long waves, with 


12ft. cinema horn reproduces down to 17 balanced —- output. Ferrite aerial. 
CPs. Post 3/6. Size: 43x3 89/6 
List £7/15/-. LASKY’S 59 /6 2 CAN BE BUILT FOR coed 

Carr, 5/-. PRICE 1 Full details on request. Full instructions and price list 6d. post free. 


Note these star features : — 

* Printed circuit. 6}in. x 2}in. 
* 200 milliwatts p.p. output. 
% Uses 7 Transistors and 1 ger- 
manium diode. 

* Ferrite rod aerial. 

* Fully tunable. 

* 6 v. operation. Very low con- 
sumption. 


* Choice of 7in, x 4in. elliptical or 
3iin. P.M. Speaker 


* Choice of cabinet. 
Circuit diagram and full building 
instructions supplied. 


Full data and building instructions 
available separately, 1/6 post free, 


LASKY’S FULLY TRANSISTORISED PORTABLE 
FOR HOME CONSTRUCTION 


CAN BE BUILT FOR 


£9.19 .6 pre sis 


Pkg. 3/6 


LASKY’S F.M. TUNER 


PRINTED ry ry! VERSION OF 
Cc. 9 F.M. PLUS " TUNER 
FOR HOME CONSTRUCTION 
Uses 5 valves; 2 germanium diodes and 
brand new T.C.C. condensers. The PRINT- 
ED CIRCUIT — that the LF. and 
R.F. stable at 
maximum gain ond results are consistent 
on all tuners. 


CAN BE BUILT FOR 
(inclading valves) £7. 19.6 


Free. 

G.E.C,. FM TUNER BOOK plus our full 

data and Shopping List, 2/6 f 
All parts available separately. 

ALIGNMENT SERVICE available. 


TUNER and 


LASKY’S NEW 
MIDGET T.R.F. 


CAN BE BUILT 
FOR ONLY 99/6 


Post & Pkg. 5/-. 


Handsome contemporary design 
case, overall size 8tin. wide, 
4jin. deep, 5in. high. 2 latest 
double-purpose valves EBF89 and 
ECL80, contact cooled rectifier. 
For A.C. mains 200-250 v. Med. 
and long wave, 5in. P.M. speaker. 
Plastic cabinet in cream, pastel 
green, pink, blue. FULL DATA, 
instructions circuit diagram, shop- 
ping list 1/6. All components 
available separately. 


CABINET only, as_ illus., 
plus 4/6 post and pkg. 


14/-. 


FOR ONLY £7/7/- plus 3/6 carr. 
and pkg., 
and long wave Portable using all 
brand new components and valves, 
only batteries extra, 
cuit, 
structions supplied. 


Circuit diagram and full data 1/6 
post free. 


FOR ONLY £9/9/- plus 3/6 carr. 


a 


as a mains and battery Portable 
using our specially designed build- 
— Power Unit for 200-250 
v. A.C, 


BUILD THIS 4 - VALVE 
S/HET PORTABLE 


you can build this med. 


Printed cir- 
circuit diagram and full in- 


nd pkg. you can build this job 


JASON F.M. TUNER 


Special Parcel containing data book, chassis 
front panel, dial, drive, tuning condenser 
full sets of coils, 11 + =— 68 ig 
detector, etc. | 
DATA BOOK ans R... ‘list, Q/-. This 
tuner can be built for £6/15/-. pot 3/6. 
Also in stock JASOW “ARGOWAUT”’ AM/FM 
JASON “MERCURY” switched. 
Tuner. Data Books 2/- each post free. 


ALL TYPES F.M. TUNERS 
DUICI, QUAD, LEAK, ROGERS, 
PAMPHONIC, etc., in stock. 


DULCI HI-Fil CHASSIS 
TUNERS AND AMPLIFIERS 


Full range in stock. 
.  & & & & & bb ff bp fol 


The new PULLIN “100” 
MULTI-RANGE TEST SET. 
Built on printed circuit, 21 basic 
self-contained ranges AC/DC volt- 

e, current and resistance, 10,000 
» od per volt (A.C. and D.C. ). 
Rasic movement, 100 microamps. 
Complete with leads $149.7.6 
Post & pkg., 4/6. 
Credit sales terms: 30/- deposit and 
8 payments of 30/-. 
AAAAAAAAAAA Lb Me 


MOVING COIL METERS 


SPECIAL OFFER. Brand new Grade I, 3in. 
flush panel mounted, calibrated in decibels. 


0-100 micro/A 0-200 0-500 

39/6 *35/- 29/6 
—— 

Also, 0-1 m/A., 25/-. 0-30 m/A. 15/-. 


2tin. round projecting, 0-750 m/A., 15/-. 
Post per meter, 2/6. 


ALL 


XUM 


H.P. 


TERMS AND CREDIT SALES 


LASKY’S (HARROW ROAD) LTD. 


42 TOTTENHAM COURT 


ROAD, W.1. 


eum 2605, 


MAIL ORDERS 


Nearest Station Goodge Street 
MUS 5 


370 HARROW 
PADDINGTON, 


(Opposite Paddingto 1 Hospital) 
TA D 4075 and CUN 1 1949 


TO HARROW ROAD PLEASE 


AVAILABLE 


Open all day 
ROAD, Saturday. Early 
Ww. 9. closing Thursday 


(both addresses) 
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THIS POPULAR RECORDER 
Sten 
‘fideli ity” 


ITAPE RECORDERS 


TRANSCRIPTOR DECK or | 
* The latest TRUVOX MK. IV DECK | 
You WON'T BUY better value. Truly “Hi- | 
_ pon INCORPORATE . 
@ Choice of the latest COLLARO or TRUVOY 
Tape Decks. 


Fi’? RECORDINGS are obtainable. 
i The model HF/TR2 “ fidelity '’ AMPLIFIER. 


PRICE WITH TRUVOX DECK INCORPO. 
RATING REV. COUNTER, $59 10 ol 


CREDIT SALE. Deposit £13/2/6 and 9 monthly | 
yg of £4/16 

H.P. RMS. em £26/5/- and 12 monthly 
lg of £2/8/8. 

(Plus £1/10/- carriage and insurance, of which £1 


PRICE INCORPORATING £49. 10. 0] 
ROLA/CELESTION [0in. x6 P.M. Speaker. is refunded on return of Packing Case.) 


COLLARO ECK, 
CREDIT SALE. Deposit £12/8/- and 9 monthly 
payments of £4/10/8. 
H.P TERMS. a £24/15/- and 12 monthly 
1,200ft. reel EMI Tape. 
giao ~~ —— A COMPLETE KIT OF PARTS TO BUILD 
| STERN’S TAPE PRE-AMPLIFIER lpjeccesenas.ac.; The “fidelity” TAPE AMPLIFIER Model HF/TR2 4 
and ERASE UNIT | including a separate small POWER SUPPLY UNIT 


payments of £2/5/ 
with any enquiry. 
Provides the “Link’’ between the 


L———— J POR $12.0.0 mot 


HIGH-QUALITY AMPLIFIER Designed to meet the hegre ] 
of the enthusiasts for High Fidelity 

and TAPE DECK. reproduction. It is based on the very i] 
MODEL HF/TRIP ... A completely successful design, completed by the 3 
assembled Pre-Amplifier with own Mullard Technicians and only new high- 
Power Supply. Can be _ supplied : grade Components including f 
correctly matched for use with Truvox MULLARD Valves are incorporated. 

j or Collaro Decks, and incorporates ppicg (plus 5/- carr THE ASSEMBLY MANUAL PRAC- 7 
Recording Level Indicator and Monitor- e and insurance) pay DIAGRAMS, etc., aro available | 


ing facilities, 


WE. Atso SUPPLY THE HF/TR2 ASSEMBLED AND READY FOR USE 
FOR £16 (Plus 6/- carr. & ins.). H.P. TERMS: Deposit £8 and 9 monthly payments 

B Oo M b C (@) N Ss T we U C T @) = S$ | of £1. CREDIT TERMS: Deposit £4 and 9 monthly payments of £1/9/4. | 
BUILD YOUR OWN RECORDER — WE MAKE SPECIALLY REDUCED PRICES FOR COMBINED 
ORDERS — and have the following in STOCK. %& The NEW COLLARO MK. IV TAPE DECK £24/-/- 
Ix The TRUVOX Mk. IV Tape Deck £27/6/-- + The TRUVOX MK. IV DECK with Rev. Counter £30/9/-, 


| SPECIAL REDUCED PRICES - WE OFFER ADD TAPE TO YOUR EXISTING AMPLIFIER! 


(a) The HF/TR2 AMPLIFIER and ves fully assembled, with the (a) The Model HF/TRIP TAPE PRE-AMPLIFIER together with the 
TRUVOX MK IV TAPE DECK for ........-.+e00-s- £38 10 0 Se SE EV. ED EPMO. sncccrapacoasninascecescenss £35 00 
ae ATIVELY Amplifier and P/Unit KIT OF PARTS...... £35 0 0 (b) ALTERNATIVELY as in “ obs but Truvox Deck incorporating 
(b) The HF/TR2 AMPLIFIER and UNIT fully assembled, with the PROIDION TY. CUE oo. icc sn s00issnesccsccdeese £38 0 0 
TRUVOX TAPE DECK incorporating PRECISION REV. (c) The model HF/TR1P TACE  PRE- AMP: IFTER together with the 
CNM cc. cks venciancrntsnes sper ee £4 19 9 MKIV COLLARO TRANSCRIPTOR Tape Deck ..........++++ £32 10 0 
ALTERNATIVELY the Amplifier anc Init 
j (c) The HF/TR2 AMPLIFIER and UNIT, fully assembled, with the PLEASE INCLUDE 12/6 to cover cost of Carriage and Insurance. 
MKIV COLLARO TRANSCRIPTOR...........+.0-sseeeeeeeee £36 0 0 HIRE PURCHASE and CREDIT SALE TERMS are available on all equipment (exclud- 
ALTERNATIVELY the Amplifier and P/Unitasa KITOF PARTS £32 1% 0 ing Kits of Parts). Send 8.A.E. for details. 
i (Plus 12/6 Carr. and Insurance.) NOTE... The Deck switches of the Transcriptor have to be “wired-up.” We wil 
complete this wiring, for use with either the HF/TR2 or the HF/TRIP for an exif 
yTO COMPLETE THE RECORDER... WE OFFER — :nsreoi a1 
We ‘eg a few only Collaro Mk. ITI Transcriptor Tape Decks . . . offered at £17/19/6 
The Portable Carrying Case . . . Acos (Carriage and Insurance 10/- extra), 
crystal Mike ... Rola 10” x 6" P.M. ALL (plus 7/6 oe 
SPEAKER . . . 1,200ft. Plastic Tape ror «(29.0.0 G2, ins.) ) eS NS NS SS SS 


ee A A A EES SN eR PE em STERN’S 1! 
RECORD PLAYERS “fidelity” F.M. TUNING UNIT Sea Bh OR i OFFER | 


ABLE AMPLIFIER CASE 


THE VERY LATEST MODELS A 5-Valve ahaa =z a good quality 
Tuner incorporating ge and ¢ 
ARE IN STOCK the latest Mullard matched P.M. PRAKER, : 


Permeability Tuned 

MANY AT REDUCED PRICES !!!!) oni Price seem 

ts) 

TRANSCRIPTION UNITS—AUTOCHANGERS | Supiv. 
SINGLE RECORD PLAYERS 


Send S.A.E. for ILLUSTRATED STOCK LIST £14.10.0 


“ONLY £8.7.6 


(plus 7/6 carr. & 
ins.). The Amoli- 
fler consists of a 
2 Stage design 
(Plus 7/6 carr. and ins.) ee aoa 
TERMS: (a) H.P. Deposit , valves and has 

A FEW CASH BARGAINS £7/5/- and 9 monthly payments of 18/4. separate BASS and 
(b) Credit Deposit £3/12/6 and 9 monthly payments of TREBLE CON- 
ALL ARE BRAND NEW UNITS £1/6/7. Provides “ Hi-Fi" reproduction with any make | TROLS. The Por- 

of Amplifier and many Radio Receivers. It incorporates: table Case will also accommodate ae 

@ The iatest BS.« @ The latest Valve line-up—ECC85. 2 type EF85. EF91 almost any make of Autochanger and is attractively 
Monarch 4-speed mixer and EM80. @ A “Magic Eye” Indicator. @ Power | finished in Grey colour Rexine—WE ALSO SUPPLY 

LY:— 


Autochanger — entirely consumption is 1.7 amps. a 6.3 volts and 25 m/s at 250 volts SEPARATEL 
complete with crystal 


‘ A (a) The 2-Stage (plus Rectifier) AMP! IFIER 
pick-op 7.19.6 B. STERN'S “fidelity” COMBINED A.M. and F.M.| (0) the PORTABLE CARRYING CASE... 17 8 
@ The latest Collaro NING UNIT (c) Ghin. P.M. SPEAKER .......ccccccees 18 
4-speed Auto- This is IDENTICAL to the Stern's F.M. Tuner illustrated (Carriage and insuranee 4/- extra.) 


changer — complete 
with the Studio 


recw£T19 6 


Also available with 


above, but in addition incorporates the MEDIUM WAVE- 

BAND and thereby also provides a selection of foreign We also have a smaller PORTABLE CASE Ideal for Record 

stations. PRICE £18 18 0 (Plus 7/6 carr. Players. PRICE ONLY £3/3/- (plus carriage and ins.) 
” and ins.), 


TERMS:—(a) H.P. Deposit £9/9/- and 10 monthly pay- \ 


10 watts 
* Hi-Fi” 
home inst: 
ment mak 
apply 
with spec 
atest PA 
the Parme 
to drive I 
Price for ¢ 
Alternativ 
and TES 
(Carriage | 
We also 


PARTRID 
for £1/6 


(a) a 


28TAGE 
TROL U! 


‘ALL PI 
SUBJECT 
TRANSF. 


THE N 
“5-10 


We offer | 


FICATLO 
oratingso: 


available 
%0 volts 
63 volts 
Price CO) 
(PARM 


the low gain Studio 


ope oa : ments of £1/1/-; (b) Credit Deposit £4/15/- and 9 morthly 
— =" payments of £1/14/7. Send 8.A.E. if further data‘: , ed 


@ The latest Collaro 4-speed Single Record GE 4Q G HOME CONSTRUCTORS... You can build 


Player complete with Studio *O” Pick-up 


. 
@ The Collaro Junior 4-speed Single Lecord £4 10 0 (ay The® Sdelty © F.M. TUNING UNIT FOR £1 0.0.0 5 a RN 
Player complete with separate Pick-up .... statis (b) The “fidelity” AM/FM TUNING UNIT for $43.19 9 


(This high output crystal pick-up is available separately 


. J * 
for £1/12/6.) The COMPLETE ASSEMBLY DIAGRAMS and IN- RADIO LT D 
(Carriage and insurance on above units 5/- extra.) STRUCTIONS CAN BE OBTAINED FOR 1/6 each. e 


Open Monday to Friday 9 a.m.—6 p.m, 
Saturdays 9 a.m.—!I p.m. 


XUM 


1958 


vTMent 


l 
ly “Hi- 
10.0] 
monthly 


monthly 


Soot 


-10.0 


monthly | 
monthly 


which £1 | 


ILD 
TR2 | 
JNIT 


OR USE 


payments 


INED 
£24/-|- 

£30/9/-, 

IFIER| 


0 0 


o of 


10 0 


8 
32 


it (exclud- 


" We wil 
‘an extra 


£17/19/6 
eee 


FER !! 


attractively 


O SUPPLY 
| £4 2 
£317 6 
18 
I for Record 
ge and ins.) 
, 
4 p.m. 
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THE VERY POPULAR MULLARD 
5-10” MAIN AMPLIFIER 


Undoubt- 
edly the 
mostsuccess 
ful ampli- 
fier yet 
designed 
and used in 
conjunction 
with the 
3 new Mullard 

Pre-Amplitier, an undistorted 

power output of up to 
Thoroughly recommended to the 
enthusiast who contemplates a very high quality 


10 watts is obtaine 1. 
‘ Hi-Fi” 


home installation. In addition the versatility of the equip- 
ment makes it quite suitable for use in small halls, etc. We 
apply complete to MULLARD'S SPECIFICATION 
with specified valves and components and including the 


atest PARMEKO Ultra linear Output transformer and 


the Parmeko mains re raeags which has power available 
to drive Radio Tuning Uni 1 0 0 
Price for COMPLETE KIT OF PARTS...... a 
Alternatively we supply ASSEMBLED 

RATOOTED vest crcsercceesees £11.10.0 
Carriage and insuranc e 5/+ extra). 


We also offer this “5-10” incorporating the 
PARTRIDGE ULTRA- LINEAR OUTPUT TRANSFO 
tor £1/6/- extra 


SPECIAL PRICE 
REDUCTIONS—WE OFFER 


) THE COMPLETE KIT of PARTS to build both the 
"3-3" MAIN AMPLIFIER and the 2-stage PRE-AMPLI- 


fIER-CONTROL UNIT 12.10.0 


KIT or PARTS to build both the 


latest 
RMER 


b) THE COMPLETE 


"5-10" MAIN AMPLIFIER and the 

18TAGE “a AMPLIFIER-CON- 

BGM ococesccecssesss-s £15.15.0 
"ALL oll QUOTED FOR TH “5-10" ARE 
SUBJECT TO aus. tao IF THE PARTRIDGE 
TRANSF. IS REQUI 


WIRELESS WoRLD 


MULLARD DESIGNS 


FOR THE 


MULLARD’S NEW 2-STAGE 
PRE-AMPLIFIER-TONECONTROL UNIT 


A completely new design 
employing two EF86 valves, and in particular designed 
to operate with the Mullard range of Power Amplifiers, 
but also perfectly suitable for other makes. 

Briefly it incorporates:— 

@ Equalisation for the latest R.I.A.A. characteristics. 
@ Input for variable reluctance. Magnetic Pick-ups. 
Input for Crystal Pick-ups. 

Input for Tape replay. 

(a) Direct from High Impedance Tape Head. 

(b) From a Tape Amplifier or Pre-Amplifier. 

Sensitive Microphone Channel. 

Wide range BASS and TREBLE Controls 

Attractive Perspex front control panel. 

Our Kit is strictly to MULLARD'S SPECIFICATION. 
Price, COMPLETE KIT OF PARTS........ 
Alternatively we supply ASSEMBLED and se 
SEED nach nccrvcvcvanssernseoesenes’ 
(Carriage and Insurance 5/- extra.) 


Valves are supplied with these kits—we DO NOT 


Only NEW HIGH GRADE Components and Mullard 
use “ Surplus or Cheap " components. 


Fines enclose §.A.E. if ILLUSTRATED and DESCRIPTIVE 
are required . alternatively the COMPLETE 
ASSEMBLY MANUALS containing component Price Lists 
and practical Drawings etc. are available at 1/6 each. 
(a) THE “ 3-3" and the 2-STAGE PRE-AMPLIFIER 
both ASSEMBLED and TESTED.......... 
. s 
CREDIT TERMS: DEPOSIT £3/15/- and 9 monthly 
payments of £1/7/6. 
H.P. TERMS: DEP. £7/10/- & 9 monthly payments of 19/-. 
(b) THE “5-10” and the 2-STAGE PRE-AMPLIFIER 
both ASSEMBLED and TESTED 1 8 0 
. . 


CREDIT TERMS: DEPOSIT £4/15/- and 9 monthly 
payments of £1/14/7. 
H.P. TERMS: DEP. £9/9/- & 12 monthly payments of 17/6. 


When pene please include an extra 7/6 to cover the cost of carriaze and insurance 


THE NEW COMPLETE MULLARD 
“5-10"’ AMPLIFIER 


We offer this 


popu- 


L 
MUL L A R D’ 
SPECI- 
FICATION, 


but incorp- 
ratingsome 


mprove- 

ments in the 

feneral lay 

nt, HIGH 

QUALITY 

REPRODUCTION up to a maximum of 10 watts output. 
The CONTROL UNIT is separate and completely en- 
dosed; it is normally fitted to the Main Amplitier Chassis 
shown in the illustration but, if it is desired to use the 


mit remote from the Main Chassis, it can be quite easily 
oo and used up to 2 yards distance. We incorporate 


SPECIFIED COMPONENTS and NEW MULLARD 
VALVES We also give the purchaser the choice of two 
of the best ULTRA-LINEAR OUTPUT TRANSFORMERS 
made—first the latest by PARMEKO LTD., and also 
the latest by PARTRIDGE ( £1/6/- extra) which is gener- 
ally recognised as the best U/L Output Transformer made 
today and ensures exe undistorted output and the 
widest frequency range Ve also supply the PARMEKO 
MAINS TRANSFORME R and this has extra power 
available to supply a Radio Tuning Unit amounting to 
%0 volts at m/a and a separate heater winding giving 
63 volts 2} amps. 

Price COMPLETE KIT OF PARTS 


£11.10.0 
£13.10.0 


(PARMEKO TRANSFORMER) 
Alternatively we supply ASSEM- 
BLED and TESTED 

Credit Sale: Dep. £3/7/6 and 9 "monthly payments of 
£1/4/11. 4H.P. Terms: Dep. £6/15/- and 8 monthly 
payments of 19/3. 


Send §.A.E. for ILLUSTRATED LEAFLET or 1/6 for 
te COMPLETE ASSEMBLY MANUAL. 


Please enclose 8.A.E. with all enquiries 


109-115 FLEET ST. 
LONDON €E.C.4 


Phone: FLEet Street 5812-3-4. 


XUM 


HOME CONSTRUCTORS 
BUILDYOUR OWN“Hi-Fi” 
LOUDSPEAKER SYSTEM 


WITH W-B'’s WELL-KNOWN 
RANGE OF  READY-TO- 
ASSEMBLE CABINETS. ALL 
ARE BEAUTIFULLY MADE 
AND FINISHED AND VERY 
EASILY ASSEMBLED. ONLY 
A SCREWDRIVER IS RE- 
QUIRED, THEY ARE 
PACKED FLAT IN CARTONS 

COMPLETE WITH 
EWs. 


Send 8.A.E. for Mlustrated 
leaflet—it contains a selection 
of 10 CABINETS including 
models to accommodate Amplifiers, Pre-amplifiers, Tuning 
Unit, Record Player, etc. Prices from £5/10/-. THE W.B. 
STENTORIAN “Hi-Fi” P.M. Speakers are also in Stock. 


A Selection of RADIOGRAM CHASSIS 
enabling “ ecmasiens ” of that 
OLD 
RADIOGRAM 


ALL ARE THE 
LATEST AM/FM 
DESIGN 

@ The Dulci Mode! 


H.3 £20/17/- 
@ The Dulci Model 
H4 £24/6/ 


@ The Dulci Model H4/PP £29/3/10. 
@ The ARMSTRONG PB.409 £29/8/-. 
@ The ARMSTRONG AF105 £37. 
We also have the latest FM or combined AM/FM RADIO 
TUNING UNITs. 
@ THE Dulci FM Tuner incorporating Power Supply 
@ The NEW DULCI AM/FM, TUNER model H4T/2 in- 
corporating own Power Supply £24/19/-. 
@ JASON “MERCURY” SWITCHED F.M. TUNER 
(a) KIT OF PARTS £9/19:6. 
(b) Assembled and Tested £14/10/-. 
The Above are just a iew exar:pies—we have others— 
Send 8.A.E. for full data on any chassis. 
Credit Sale and H.P. Terms are available. 


121 


AMPLIFIERS 


NEW LOOK HOME CONSTRUCTOR PRE-AMPLIFIERS 


COMPLETE KITS OF PARTS FOR THE “HI-FI” ENTHUSIAST 
Designed by MULLARD—Presented by US strictly to their specification 


Based entirely 
on the present very 
popular “3-. bi model and designed eer 
to operate in conjunction with the new 2-staye PRE-AMPLI- 
FIER (shown here) thus providing all the facilities associated 
with the more expensive “ Hi-Fi” equipment. We 
recommend it as the [DEAL SMALL HOME INSTALLA- 
TLON where very high quality is desired at the lower volume 
level (up to 3 watts). 

We supply completely to MULLARD’S SPECIFICATION 
INCLUDING the latest PARMEKO Output Transformer 
specified Valves and Components. Has Power available to 
drive a Radio Tuning Unit. 


Price for COMPLETE KIT 
PEO ctcepovecssascmkeaneca 4 £7.0.0 
———. we ly ASSE 
and TESTED .. fiscind osnse ve — £8.0.0 
(Carriage cam Insurance 5/- extra.) 
THE NEW 
COMPLETE 
MULLARD 
«©3.3"" 


AVERY 
HIGH QUALITY 3 
WATT AMPLIFIER PROVIDING 
EXCELLENT REPRODUCTION AND HAVING AN 
ATTRACTIVE ENGRAVED PERSPEX FRONT 
ry y OMPLETE KIT OF PART! 
Price for C ARTS.... 
(plus 6/6 carriage and insurance.) £7.1 0.0 
Alternatively supplied ASSEMBLED £8 19 6 
and FULLY TESTED................ bd e 
(plus 6/6 carriage and insurance.) 
The complete specification is available for 1/6. 
Developed from the very popular 3-valve 3-watt Amplifier 
designed in the Mullard Laboratories. Our kit is complete 
to the Mullard specification, including supply of specified 
components, valves and PARMEKO OUTPUT TRANS- 
FORMER. We also include switched inputs for 78 and 
L.P. records plus a Radio position. Extra power to drive 
a Radio Tuning Unit is also available. 
A COMPLETE KIT 
F 


AMPLIFIER 
Has power sup- 
ply available 
for Radio Tun- 
ing Unit. 
Price of COM- 
PLETE KIT 
OF PARTS 

(plus 5/- 


carr, & ins.) £7.1 0.0 


WE ALSO OFFER IT ASSEMBLED 
and READY FOR USE for 

(plus 5/- carr. & ins.). . . 
This amplifier has proved one of the most popular models 
yet offered to the HOME CONSTRUCTOR. It provides 
really excellent reproduction up to 8 watts, employing 
6V6's in push-pull and incorporating negative feedback. 
Provides for the use of both 3 and 15 ohm Speakers. The 
complete SPECLFICATLONS and BUILDING INSTRUC- 
TIONS ARE AVAILABLE for 1/6. 


“ FRUSTRATED 
EXPORT 
ORDER” 
The Cossor Mode! 
527/X 4 Valve “‘All- 
dry” Battery 


Set. 
— £6. 1 5. 0 


re B/- carr. & ins. 


Consists of a 4 valve Superhet Receiver covering Medium 
Waveband 197-575 metres, and two Short Wavebands 
13.6 to 136 metres. The new low consumption valves 
are incorporated and the whole is accommodated in an 
attractive robustly made case. Battery required is 90 
volts and 1.4 volts (price 19/6) and is external to case. 
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SEND FOR LEAFLET OF EASY R.T.C. 12in. “SUPER HI-Fi 25" LOUDSPEAKER UNIT 
TO ASSEMBLE CABINETS FOR } dap moinsengma mee device. A — Se "om — movin Ant eed 17,600 HI 
 Alcomax magnet. Frequency range 25- c.p.s. Designed to provide lifelike reproduction 
HI-Fl EQUIPM ENT. AVAILABLE in lage halls, theatres, cinemas, etc. Only 12 gns. Or Deposit 28/9 and 9 monthly payments a 
CASH OR CREDIT. Co 
Al2 12 Watt HIGH FIDELITY AMPLIFIER with SEPARATE PRE-AMPLIFIER. Ready a 
for use 14 GNS. Carr. 10/-. out 
Valve line-up ECC83, EF86, ECC83, EL84, EL84, EZ81. Frequency response +3 d.b. 30-20,000 BI 
c.p.s. Sensitivity 4 m.v. at ‘ mike’ input; 30 m.v. L.P. Gram., 27 m.v. 78 r.p.m. Gram.; 75 m.y, MI 
Radio. Filter 9 Kc/s and 5 Kc/s. Turnover. 4 position equalisation (tone compensation) switch Ba: 
and separate input sockets. Separate Bass and Treble controls. Bass +9 d.b. to —9 d.b. Treble an 
+9 d.b. to —9 d.b. Pre-amp. size 11 x4}x23in. Front plate 12 x 3}in. Main amplifier 9 x 7 x 6in, lon 
Chassis finished stoved gold/bronze. For operation on 200-250 v. 50 c.p.s. A.C. mains. Power ass 
supply at 4-pin socket available for Radio Tuner. H.T. 250 v. 35 ma. L.T. 6.3 v. 1.5 a. This tw 
unit is designed for use with high quality ancilliary equipment to provide sound realism in the home. gre 
ap 
COLLARO RC% 3 SPEED MIXER COLLARO 4-SPEED x 
AM/FM paneer AM ao, HIGH | Fitted studio pick-u with turnover head. AUTO - CHANGERS 6.3 
QUALITY. USH PULL. WATTS | Brand new cartoned but for 110 v. 50 c.p.s. di ick ith h UI 
OUTP ‘A.C. mains. So that the unit can be operated | With studio pick-up with turnover head, wit 
Current manufacture. 12 months’ guarantee. from normal 200-250 v. A.C. mains we are| BRAND NEW. Cartoned latest model. For Co 
For 200-250 v. mains. Covers L. and M. |Supplying free with every changer a suitable | 399.250 y, A.C. mains. Very limited number 18, 
Wavebands plus F.M. Includes 8 latest type | auto-transformer with input and output voltages | endl 19 Or 
miniature B.V,A. valves. Only 22 gns. plus|<learly marked. Limited number only. — £8/19/6. Continental 9 gns. Carr. AS 
7/6 carr. y deposit oa ae = —— £6/19/6. Carr. 5/6. of 
payments of £2/12/-. uarant months = 
AM /FM RADIOGRAM R.S.C. BATTERY TO MAINS CONVERSION UNITS 
: Type BM1. An all dry battery eliminator. Size 53 x 4} x 
ie aes 2in. approx. Completely replaces batteries supplying 1.4 v. 
and 90 v. where A.C. mains 200-250 v. 50 c/s. is available. 
Suitable for all battery — receivers requiring 
1.4 v. and 90 v. This includes latest low consumption types. 
Complete kit with diagram 39/9 or ready for use 46/9. 
Type BM2. Size 8 x 54 x 2jin. ae 120 v., 90 v., and 
60 v. 40 mA. and 2 v. 04 2. to amp. fully smoothed 
THEREBY COMPLETELY REPLACING BOTH H.T. 
BATTERIES AND L.T. 2 v. ACCUMULATORS when 
connected to A.C. mains supply 200-250 v. 50 c/s. SUITABLE — 
FOR ALL BATTERY RECEIVERS normally using 2 v. co 
accumulator. Complete kit with diagrams and instructions, 49/9, or ready for use, 59/6. wit 
a 
in 
R.S.C. TRANSFORMERS ” 
FULLY GUARANTEED. INTERLEAVED AND IMPREGNATED = 
MAINS TRANSFORMERS FILAMENT TRANSFORMERS os 
291 GNS. | Primaries 200-230-250 v. 50 c/s. Primaries 200-250 v. 50 c/s. Gt 
63v.15a. .... 5/9 637.38. .... OS 
By leading manufacturer, Brand new, cartoned, FULLY SHROUDED UPRIGHT MOUNTING | 63 y. 2a. 16 63.68... 17/6 2 
wavebands including V.H.F. Auto-changer at | 250-0-250 v. 60 mA., 6.3 v.2a.,5v.2a. 17/6 | 0-4-6.3 v.2a 7/ 12 v. 3 a. or R. 
ds, Hi-Fi pick-up with duo point sapphire | 250-0-250 v. 100 mA., 6.3 v.4a.,5v.3a. 23/9) 12v.1a. ...... 7/9 25 v. 1.5 a. 17/6 A 
aioe For 200-250 v. 50 c.p.s. A.C. mains, | 250-0-250 v. 100 mA., 6.3 v. 6.a., 5v. 3a., = va 
Limited stocks at a fraction of listed pe a for RISSS CONVEFSION «.....00000se0 31/- | CHARGER TRANSFORMERS ee = 
Only 294 gns. Or Deposit £6/19/6 and 9 | 300-0-300 v. 100 mA.,6.3v.4a.,5v.3a. 25/9 a bgp pe pF Rg a —: 
pon tase tee 300-0-300 ¥. 130 MALS Amc tO Se, | 0-915 v. 5 a 19/95 0-915 v. 6 a.,23/% : 
1 a., suitable for Mullard 510 Amplifier 33/9 | QUTPUT TRANSFORMERS th 
THE SKY FOURT.R.F. RECEIVER | 375-0-375 v. 150 mA.,6.3v.4a,5v.2a. 29/9| Midget Battery Pentode 66:1 for 3S4, etc. 3/6 pi 
A design of a 350-0-350 v. 150 mA., 6.3 v.4a.,5v.3a. 33/9 | Small Pentode 5,000Q to3 Q .......... 3/9 pi 
3 valve 200-250 350-0-350 v. 150 mA., 6.3 v. 2 a., 6.3 v. , Standard Pentode, 5,000 2 103M ...... 4/6 all 
~ A Melee 2 8.5 FV. 3B... ccewcccccctpeccscces 33/9 | Standard Pentode, 8,000 2 t03Q...... 4/9 an 
L. & M. wave 425-0-425 v. 200 mA., 6.3 v. 4 a., C.t., Push-pull 8 watts 6V6 to5 ohms ...... 8/9 Fa 
T. rs F. receiver v. 4 a, ct. 5 v. 3 a. suitable Push-pull 10-12 watts 6V6to3Qor15Q = 15/9 si 
with selenium Williamson ‘Amplifier, OB.  kvcnvece 49/9 | Push-pull 10-12 watts to match 6V6 to — 
rectifier. For| TOP SHROUDED DROP-THROUGH TYPE | 35-8 Or 19 om is ohme Pi 7 
inclusion —_in | 260-0-260 v. 70 mA., 6.3 v. 2a.,5v.2a. 16/9] push-pull 15-18 get on SESE 50 
cabinet illustra- 350-0-350 80 mA. 63 5 5y.2 18/9 ‘ush-pu watts, sectionally wound, K 
ted or walnut | 359-0-250 > 100 mA’ a pg be 219 6L6, KT66, etc., to 3 or 15 ohms 21/9 ch 
= A es O . “9 A e ¥ > igh-. ion- 
p61, "nested , tYPe: | 300-0-300 v. 100 mA’, 6.3 v.45 v.32. 23/9 | Mal Pvnund, 6LOKTOS tte. to3 or 15 0 47/9 Me 
It employs valves 6K7, SP61, 6F6G, and is 350-0-350 v. 100 mA., 6.3 v.4a.,5v.3a. 23/9| < ae — 2! 
Zoncicky end quality itimplicicy in, wiring | 350-0-350 v. 150 mA., 6.3 v.4a,5 v.38, 29/9| SMOQTHING CHOKES 11/9 : 
Point-to-point wiring diagrams, instructions 150 mA., 7-10 H., 250 ohms. SOEOEE 11/9 " 
and parts list, 1/9. This receiver can be built| ELIMINATOR TRANSFORMERS 100 mA., 10 H., 200 Ohms ....ccccccce 8/9 A 
for a maximum of £4/19/6 including cabinet. | Primaries 200- =, ~ - cI - 80 mA., 10 H., 350 ohms .........20.0.. 5/6 = 
Available in brown or cream bakelite, or | 120 v. 40 mA., 5-0-5v. la. .......... 14/9 | 60 mA., 10 H., 400 ohms .............. 4/11 ar 
veneered walnut. 90 v. 15 mA., 60 -y v. *o50 7 aC 9/11 | 1 amp. 0.5 ohm. L.T. type ....... 6/6 . 
0) 
in 
All for A.C. Mai 200-250v. 50 
led BATTERY CHARGING EQUIPMENT atta = a 
] ASSEMBLED BATTERY CHARGER KITS” acsEmMBLED Assembled 6v. or 12v. 4 amps. Ke 
om yest 4 1/9 | CHARGERS — © Fy ng — HARGER ‘ C 
v. 3 ahw ormer F.W. Bridge. et Fitted Ammeter an 
6/12 v.dahw. 2/9 | Sv. 1a ........ 19/9 | Rectifier, well ventas steel 6 v. or 12 v. variable charge sel- 2 
F.W. Bridge 5 ae Eee 27/9 | case. Fuses, Fuse-holders, 2 amps. ector. Also selector 
6/I2v.1la. .. 4/11 | 6y.2a. ........ 29/9 | Grommets, panels and circuit. Fitted Ammeter ate ie 12 
Si23.38. .. 99}... '~ | Carr. 2/6 extra. and selector plug Pave Se YY. OF 
6/i2v.3a. .. 11/9 | 6/12v.2a....... 38/9 | 6 v. or 12 v. 1 amp. 22/9 for 6 v. or 12 v. v. charging. Double 
6/12 v _~ ee ok 6/12 v. 4a. ...... S6/9 | Gv ZOMNMO .ccccces 25/9 Louvred ‘ — fused. Well ven- 
6/12 v.6a. .. [ ith | 6v.or12v.2 amps... 31/6 case, nishe: tilated steel case 
6/12 v. 10a... 25/9 | Above ready for pay _ | 6 v. or 12 v. 4 amps. 53/9 attractive hammer with blue hammer 
HT. Type H.W. mains and output leads. | BATTERY CHARGER KIT blue. Ready for finish p 
120 v. 40 mA. 3/9 | Cases well ventilated and | Consisting of F.W. Bridge use with mains Re re fi 75/- 
250 v. 50 mA. 5/9 | finished in stoved blue | Rectifier 6/12 v. 5 a. Mains and output leads. rape ge d 
250 v. 80 mA 7/9 ke Trans. 0-9-15 v. 6 a. output, Double Fused. use with mains ane T 
350 v.60 mA. 7/9 | hammer. Carr. and pack- | and ammeter. y 49/9. Only 49 ig output leads. Carr. 3/9. Or Deposit 3 
250 v. 250 mA. 10/9 ' ing 3/6. Post 3/-. Carr. 3/6. 30/- and four monthly payments 13/-. « 
ee 
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NIT R.S.C. A10 ULTRA LINEAR 30 WATT AMPLIFIER 
Ph HIGH FIDELITY PUSH-PULL UNIT Type 807 output valves are used wih High 
payments EMPLOYING SIX VALVES. EF86, Quality Sectionally wound output trans- 

EF86, ECC83, 807, 807, GZ34. Tone former specially designed for Ultra Linear 
Control Pre-amp. stages are incorporated. operation. Negative feedback of 20 D.B. in 
RR Sensitivity is extremely high. Only 12 milli- main loop. CERTIFIED PERFOR- 
eady — minimum et is required for full CE FIGURES ARE EQUAL TO 
ut. THIS ENSURES UITA- MOST EXP VAIL- 
30-20,000 BI ITY OF ANY TYPE OR MAKE OF ABLE. Frequency response + 3 D.B., 
375 mv. MICROPHONE OR PICK-UP. Separate 30-20,000 c/s., Tone Controls + 12 D.B. at 
n) swit Bass an treble controls give t cie + to — at 
) ch d T bl ls give both ‘“‘ lift” 50 c/ 12 D.B. 6 DB. 12.000 
b. Treble and ‘“‘ cut” with ample tone correction for c/cs., Hi fum and noise 70 D.B. down. Good, 
x 7 x 61 long playing records. An extra input with ality reliable components used. Chassis 
“ f 
s. Power associated vol. control is provided so that nish blue hammer. Overall size 12 «9x 
5a. This two separate inputs such as ‘‘ mik and . 4 approx. Power consumption 150 watts. 
the home gram., etc., etc, can be Soaae -C, mains 200-230-250 v. 50 c/cs. 
ap rote =] an purposes. AN OUTPUT Out wt > 3 and 15 ol speakers. 
PLUG is" INCLUDED ABLE FO THE 
FOR SUPPLY OF 300 v. 20 mA. and & NNOISSEGR OR OR LARGE 
6.3 v. 1.5 a. FOR A RADIO FEEDER CLUBS, or OUTSIDE FUNC- 
UNIT. Price - kit form with easy-to-follow TIONS. ID FOR USE 
er head, wiring diagram: MUSICAL INSTRUMENTS SUCH AS 
i te Cover as Miuetreted 1 1 Gns STRING BASS, ELECTRONIC ORGAN, 
bi 18/9 extra. Only ® carr. 10/-, GUITAR, etc. FOR DANCE BANDS, 
Sole Or Factory built with 12 m Essen S119. TERMS ON GARRISON THEATRES, etc., etc. We can supply Microphones, 
is. Carr. ASSEMBLED UNITs. EPO IT 36/9 and 9 monthly payments Speakers, etc., at keen cash prices or on terms with amplifiers. 
of 31/9. XPORT ENQUIRIES INVITED 


6. with separate pick-up having dual point sapphire stylus. STAAR GALAXY 4-SPEED MIXER 
—E Brand new, cartoned. For 200-250 v. A.C. mains only. AUTO-CHANGERS 
Only 4 GHS. Fost 3/6. A precision manufactured unit with unique frgert 
control. Pick-up fitted with dual sapphire tip 
LG3 MINIATURE 3 WATT GRAM. AMPLIFIER stylus. A os pnb. changer ; aan 
) For 200-250 v. 50 c.p.s. A.C. Mains. Overall size only 6} x 43 duo-tone finish. For A.C. mains 110~—250v. Brand 
x2h}in. Fitted vol. and Tone Contro] with mains switch. s £4 19/6. ad Post 4/6 ? 
Designed for use with any kind of single player or record | N€w, Cartoned. / 19/6. st 4/6. NEW 1958 DESIGN HIGH-FIDELITY PUSH- 
changing unit. Output for 2-3 ohms speaker. 55/9 ACOS HIGH FIDELITY PICK-UPS. GP54 with HOP 59/52 a m 
8/11 Guaranteed 12 months. Only cartridge, Dual point sapphire stylus. Cream finish. PULL AMPLIFIER ee BUILT-IN” TONE 
17 fortunate purchase enables us to offer bg at CONTROL PRE-AMP. STAGES 
, . R.8.C. AS 4-5 WATT HIGH GAIN AMPLIFIER | approx. half price. 29/14 
A highly sensitive 4- Two input sockets with associated controls allow mixing 
17/6 1 ag lity ai Totift or LINEAR ‘DIATONIC” 10-WATT ae FIDELITY | of “ mike ” and gram. as in Al0. High sensitivity. Includes 
ae bon gg iggy oe AMP; Incorporating pre-amp. For A.C, mains | § valves, ECC83, ECC83, EL84, EL84, 5Y3. High Quality 
. : at 1 Only 50 mill input 200- 230-250 v. 50 0.p.s. A compact attractively | sectionally wound output transformer specially dustgned 
*rimaries: club etc. a dhe 4 finished unit with two eapeciiy controlled inputs and | for Ultra Linear operation, and reliable small condensers 
a., 16/93 pang Mato dtir pies rig outputs for 3 and 15 ohms speakers. Separate and | of current manufacture. INDIVIDUAL, CONTROLS 
for full output so that I Treble controls. Five latest type miniature Mullard valves. | FOR BASS AND TREBLE “ Lift ” and “ Frequency 
ee. — Nigh deity Only 12 Gns. Send 8.A.E. for leaflet and credit terms. DB 30-30,000 o/cs. Six lh feedback 
, pick-up heads in addi- LINEAR L45 MINIATURE 4/5 W. QUALITY AMPLIFIER, | /00Ps._ Hum level 60 DB down ONLY 23 millivolts INPUT 
etc. 3/6 © types © - - required for FULL OUTPUT. Suitable for use with all 
. tion to all other types of Suitable for use with Garrard, B.8.R. or any other record | makes and types of sof ick -upe C 
3/9 pick-ups and practically playing unit and most microphones. Total negative feed- with the designs. For oy or LONG 
4/6 all mikes. Separate Bass back 12 D.B. Separate Bass and Treble controls. For ‘vine "Ehoonpe For MUSICAL UMENTS 
4/9 and Treble controls are A.C. mains input of 200-250 v. 50 c.p.s. Output for 2/8 a pos . BASS, GUITARS etc., 0 
8/9 provided. These give — a ohm speaker. Three miniature Mullard valves used. with plug provides 300 v. 30 ma. and 6.3 v. 1.5. For 
cae 15/9 full long playing record equalisation. Hum level is negli- onty 6x5x5fin. high. Chassis fully isolated from Bry supply of @ RADIO FEEDER UNIT. Size approx. 12-9-7in. 
$2 gible being 71 D.B. down. 15 D.B. of negative feedback is ranteed 12 months. Only £5/19/6. Or Deposit 29/-, For ‘AC. mains 200-230-250 v. 50 oa ay Output ae 3 and 15 
} to used. H.T. of 300 v. 26 mA. and L.T. of 6.3 v. 1.5 a. is pete five monthly payments of 22/-, | Send 8.A.E. for leaflet. ms speakers. Kit is complete to last nut. 
16/9 avetlable for the supply of a Radio oe oo ee fully punched. _ instructions and point-to-point wiring 
16/9 Deck pre-amplifier. For A.C. mains input of 200-230-250 v. A po! 
nd. 50 c's, Output for 2-3 ohm —, veges - not a PLESSEY ms supp! 
- N Kit is complete in every detail and includes fully punch 4 
-« oa posthedigricn baseplate) with the re recor a and DUAL Only 3 es. It wemaltaaen built 45/ en 
on- point to-point wiring diagrams and instructions xcep- Carr vred metal co 
5Q 47/9 tiona value at only £4/15/- or assembled ready for use CONCENTRIC 7 pr A =n perodr ene coe 18/9. TERS Om 
oe SGs- exten, ples 3/9 comings, Ge Sepa S0/- and Gee 12im. P.M. | payments of 25/6. Sent SAR to Ilustrated: leat 
11/9 monthly payments of 22/- for assem SPEAKERS detailing. Ready-toeassemble Cabinets, Speakers, Micro- 
11/9 phones, etc., with cash and credit terms. 
8/9 R.8.C. A7 3-4 WATT QUALITY poser tiny leon ope Re mye BE 
A highly sensitive 4-valve amplifier using negative feedbac ty 12in. B. ” mM. 
aa and having an excellent frequency ae oe —— pee perp neo W.B. Ese ee FIDELITY P.M 
6/6 ou Med Treble scale cham eaten ‘compensation for ker ready wired with choke wna er —_ 15 — (or 3 way a erie 4 
eco y kind of pick- and condensers to act as | really g q y speaker at a low price is requ , we 
oe Be Ee pe en addiey cathy 7” by 4 50 ar tweeter. This high fidelity | highly recommended this unit with an amazing performance. 
(. 50 c/s. and L.T. 6.3 v. 1 a., available for supply of Radio Feeder unit is highly recomme i £4/10/9. Please state whether 3 ohm or 15 ohm required. 
Ss Unit etc. ONLY 40 millivolts inpet sequined pn = —— ae Tomei Pam. errr 
output. Fully isolated chassis with basep ¥ ‘or A.C 4 y 
} amps. mains 200-250 v. 50 cycles. Output for 2-3 ohme speaker. 10 waite. fan BU chun Spin. Bele 27/9. Sin. Gootmens 19/9, 7x 4m 
4 Complete kit of parts, eee ae ae oe Depoalt 13; and bined Empeient 45/8. me Rola, 19/9. 8in. Rola, 19/9. Sin. 
meter an and instructions. Only £3/15/-, carr. 3/ ry monthly payments of 13/-, | Goodmans 21/9. 2 in. R.A., 28/9. 10x6in. Elliptical 
large sel- 25/- extra. Goodmans 29/9. Plessey 29/11. 12in. Pleasey 3 
» selector ohms, 10 watts, 12,000 ‘lines, 59/6. 
os SUPERHET RADIO FEEDER UNIT 
. Double Design of a high quality Radio Tuner Unit (specially suitable 
Vell ven- a ( LE EDS ) LTD for use with any of our Amplifiers). A Triode Heptode 
1 e ° F/changer is used. Pentode I.F. and double Diode Second 
¢° cas Detector, delayed A vs C. is arranged so that A.V.C. dis- 
ammer tortion is avoided. e W.Ch. Sw. incorporates G 
75/ Personal Shoppers to MAUDE ST. (Opposite Parish Church School) LEEDS, 2. position, Controls are Tu: , Ch. snd by Caos 
- 7 t 
Mail Orders to 29-31, Moorfield Road, LEEDS, 12. ne he beten Gee ale, on mt one a 
ains and Terms: C.W.O. or C.0.D. No. C.O.D. under él. Postage 1/9 extra on all orders under ob Se ‘heh. gS rg a ee pe ie 4 
; Deposit £2. 2/9 extra under £5 unless carriage charge stated. Price List 6d. Trade List 5d. | huiding cost is $4/15/-. Point-to-point wiring diagrams 
ents 13/-. Open to Callers: 9 a.m. to 5.30 p.m. Saturday until | p.m. S.A.E. please with all enquiries. | and instructions, 2/6. 
—_ 


—, =, en 


P.A. amplifier. Negative feed-back equalisation. 
+3 D.B. 50-11,000 c/cs. Facilities f for recordings at 15in., 7}in. or 3fin. 
per second. Automatic equalisation at the turn of a knob. When switch- 


1 Ready for use de 
GNS. Carr. 7/6 gain and output controls. 
ECC83, 


Only 15 millivolts input 
Magic Eye recording level indicator. Provision for feeding 
Linear frequency response 


ing from record to playback position automatic 
etisation of heads is assured. parate 
Valves type ECCS83, 
. EZ80, EM34, Output 4 watts. 


Unit supplied with maker‘s 12 months’ guarantee. We know of no other 
make which represents the same exceptional value. 


Leaflet 6d 


COLLARO JUNIOR 4 SPEED RECORD PLAYER 


SENSATIONAL OFFER 


passey TAPE DECK AMPLIFIER | 
. STAGE. Suitable for Collaro, Lane, | 
neon we i =a = rs Btate make of Deck when ordering. 
Chassis size 12-7-3in. Overall size 12-7-64in. For 200-250 v. 50 c/cs. A.C. 
mains. Output for standard 2-3 ohm speaker. 


All ULTRA LINEAR 
12-14 WATT AMPLIFIER 
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WIRELESS WORLD AuGuST, 1958 


RADIO SUPPLY Co. (LEEDS) LTD. ~. TERMS SEE | 


(Dept. D) Maude Street, (Opposite Parish Church Schoo!) Leeds, 


CO-AXIAL CABLE. 75 mr jin., 8d. yard. 
Twin screened feeder lld. yard 


ELECTROLYTICS (current ae rar 


Not Ex-Govt. 
Tubular Types Can Types 
8 mfd. 450 v. 1/9 16uF 450 v. 2/9 
8 mfd. 500 v. 2/6 Pg - 2/1 1) 
, mid. Vv. - 4 
rene 220 y- MAN 100 mfd. 450 v. 4/9 
- : 8-8uF 450 v. 2/11 
16uF 500 v. 3/9 8-16uF 450v. 3/11 
25uF 25 v. 1/3 16-16uF 450v. 3/11 
50uF 12 v. 1/3 32-32uF350v. 4/9 
50 mfd. 25 v. 1/9 32-32uF 450v. 5/9 
50uF 50 v 1/9 100-100 mfd. 350 v. 
100 mfd. 12 v 1/9 5/9 
100 mfd.25v. 2/3 150 mfd.450v. 5/9 
3,000 mfd.6v. 3/9 100-200 mfd. 275 v. 
6,000 mfd.6v. 3/11 6/11 


VOLUME CONTROLS with long spindles, al] 
values, less switch, 2/9; with S.P. switch, 3/9, 
EX GOVT. STEP UP/STEP DOWN 
TRANSFORMERS. Double wound 80/100 
watts. 10-0-100-200-220-240 v. to 5-0-75-115- 
125-135 v. or Reverse. Only 12/9 plus 2;9 post 
10-0-100-200-220-240 v. to 9-0-110-122-136- 
148 v. or Reverse. 300 watts, 35/9, plus 7/6 carr. 
EX GOVT. METAL BLOCK PAPER 
CONDENSERS 

8 mfd.500v... 4/6 10 mfd. 500 v. 3/9 
EX GOVT. VIBRATOR UNITS. 12 v. 
input, 280 v. output. Suitable for Car Radio, 
etc. 16/6. 

arene, oe ond Wearite, synchronous 
7 pin, 2 v. 7/9, 6 v. 

JUNCTION TRANEETORE. R.F. type 
17/6, A.F. 7/9. 

INSTRUMENT KNOBS. Black ltin. diam. 
Standard type 1/- each. 9/= doz. 90/- gross. 
BAKELITE FUSE HOLDERS. Panel mtg. 
4/6 doz. 

RE-ENTRANT SPEAKERS. Tannoy 8 watt, 
7.5 ohms., 25/= each. 
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LINEAR 50 WATT HIGH FIDELITY AMPLIFIER 

Sensitivity 25 millivolts for full out a Completely enclosed in well ventilated case with pes 
handles. Suitable for an — | kind o Microphone or pick-up. Output matchings for 3 ohm ‘oan 
15 ohm speakers. ay New, cartoned. Guaranteed 12 months. For 200-250 v. 50 c.p.s, 
A.C, mains. Only 19 gns. Carr. 15/-. Or Deposit 3 gns. and 9 monthly payments of 42/3, 


\. D- 
i2in. 10 WATT end QUALITY LOU MANUFACTURERS’ SURPLUS 


seine egey gone TRANSFORMERS. Primary 230-250 v. 
Drop through type 325-0-325 v. 100 mA., 


WALNUT 6.3 v. 2.5 a., 5 v.2a.17/9 Post 2/9. 

pretest EX GOVT. SMOOTHING CHOKES 

CAmasr. 250 mA., 20 H., 150 ohms .........+.. 19/6 
Gauss 12,000 lines | 399 mA., 3 H., 50 ohms .............. 9/9 
Speech coil 3 ohms | 150 mA., 10 TSO: ncsicccscess 10/11 
or 15 ohms. Onl: | (20 mA. 12 H., 100 ohms ....-------- 9/9 


£4/19/6, Carr. 5/-.| 100 mA., 10 H., 100 ohms ............. 6/9 
Terms: Deposit 11/- | 100 mA., 5 H., 100 ohms, tropicalised.. 3/11 
and 9 monthly pay- | 80 mA., 20 H., 900 ohms ........... 6/9 


a EX GOVT. CASES. Well ventilated, 
EX GOVT. MAINS TRANSFORMERS black crackle finished, undrilled cover. Size 


All 200-250 v. 50 c/s input. 14 10 8hin. high. IDEAL FOR BAT- 
250-0-250 v. 60 mA., 6.3 v. 3 a., 6.3 v. la. TERY CHARGER OR INSTRUMENT 
PONTO BeBe. oa os iccnccceccse 11/9 CASE, COVER COULD BE USED FOR 
Pr. 0-110-200-230-250 v., 275-0-275 v. AMPLIFIER. Only 9/9, plus 2/9 post. 
100 mA., 6.3 v. 7 2.,5v.3a. ........ 21/9|| Size 134in. x 8in. x 64in. with undrilled 
230-0- 230 v. 80 mA. 12.6 v. 1.54,5v.2a. 11/9 perforated cover finished in stoved grey 
250-0-250 v. 150 mA.5v.3a, ........ 16/9 enamel, 7/9, plus 2/9 post. 


350-0-350 v. 160 mA. 6.3 v. 5 a, Sv. 3a. 27/9 SPECIAL OFFERS. Small 2 gangs .0005 
400-0-400 v. 250 mA. 5 vy. 2 a., 5 v. 2a. 18/9 mfd., 4/9. Electrolytics 32-32-32 mfd. 
as +d 150 mA. 6.3 v. 5 a., 6.3 v. 1a., 250 v., 2/9 each or in lots of six, 2/3 each. 


: —BRAND NEW 
8. Sapient eamemiipeeepetaaees 49/9 es 
12.5 v.3a.,5v.3a. | Z MOTOR 


0-24-26-28 v.15 amp. A.C. conservative 
Gov. rating (marked with D.C. rating after 
rectification) 69/9. Carr. 10/-. 

<r 0-10-20-25 v. 24 a. (Gov. 
' rating) 79/6. Carr. 15/-. 
EXTENSION 
SPEAKERS 


(In sealed cartons.) 
Limited number avail- 
able singly, at only 
39/6 each. Carr. 3/6. 


as 
Limited number in hand- oe. Sa 
some Walnut veneered - 

cabinets. 2-3 ohm speech | INSULATED STAPLES jin. Boxes of 100. 
coils. 6}in. 29/9. 8in. 35/9. | Only 1/- each. 10/6 doz. £5/10/= gross. 


THE "“TRANSISTOR-—8" 
COMBINED CAR-RADIO/PORTABLE 
PUSH-PULL SUPERHET 


cabinet supplied. 


This Portable 8 Transistor Superhet is tunable for both Medium and Long Waves and is comparable 
in performance to any equivalent Commercial Transistor Set. 
Simplified construction enables this set to be built easily and quickly into an attractive lightweight 


TEN STAR FEATURES 

8 Specially selected Transistors 
250 Milliwatts Output Push Pull 
Medium and Long Waves 

Internal Ferrite Rod Aerial 

7x4 Elliptical Speaker 

Drilled Plastic Chassis of 8} x 2}in. 


> 2 eb ot Ot 


% Point to Point wiring and practical 
layou 
% Economical. Powered 4 = v. battery 
%* Highly sensitive 
Ideal car radio 


Car Radio Conversion Components, 
8/- extra. 
320 MW version 4Q/- extra. 


We can supply these items including Cabinet for £11/10/-. All 
parts sold separately. Send for FREE circuit diagrams, assembly 


data, illustrations and instructions, and ful! shopping list. CALL AND HEAR DEMONSTRATION MODEL 


SPECIAL FEATURES 


Long Wave 10/6 extra : : . 
Attractive Plastic Case Send 1/6 for instruction booklet and prices. 


* 7-selected Transistors 

%& Push-Pull Output transistor sets and costs less than half the price. 

% Ferrite Rod Aerial 

% Drilled Chassis ; f 

$e Practical Layout All components as specified can be supplied at an £9/1 9/ P&P. 
Je Mediom Waves SURO TE on cis ticviesiensnestntissesnscctacsseneee 2/6. 
* 

* 


MINI-—7 POCKET TRANSISTOR PORTABLE 
HIGHLY SELECTIVE ! WELL RECOMMENDED ! 


Size 5hin. x 3gin. x I+tin. 
MAY BE BUILT FOR ONLY £9/19/6 


This superhet is superior in performance to most commercial 


HENRY’S RADIO LTD., 5, HARROW RD., EDGWARE RD., W.2. P40. 1008/9 


XUM 


T, 1958 AucusT, 1958 WirELEss WorLD 125 


— 
Vv! Even Easier To Build! 
“a ee ia, TRANSISTORS pnp TEST EQUIPMENT 
battery and ferrite aerial now supplied at no ogee! pony Audio Amp. 7/6 each PIRANI HIGH-VACUUM 
r extra gost. Also included, a resistor colour ih Spee Hedin tena, We ane. “ UM TEST 
— coda chart free. White Spot, 2.5 Mc/s. Osc./mixer, I.F. Amp. EQUIPMENT 
50 cps “ EAVESDROPPER ” THREE 15/- each. with calibrator and galvo. 
of 42/3, TRANSISTOR POCKET RADIO Red Yellow 1.5 to @ Mc/s. R.F. and |.F.Amp £33/10/ 
: (No Earth or Aerial re- XAIO2 8 8 Mc/s. Osc./mixer, 40/- each. 2 
fh a XBI02 Audio Amplifier, 500 kc/s. 21/- each. SEND FOR BOOKLET 
) mA.. Variable tuning on XCIOI Matched pairs for up to 350 mW. 
m/1., medium waves. Total 60/- pair. FERRANTI TEST VAC 
waa ye cnctiorersrey FULL TRADE DISCOUNTS. . 
Ss Sranutocmack Transistor Holders 9d. each; 8/- doz. —. Speed Vacuum Tester 200/250 A.C. 
. 19/6 Coils, Con- upply 
. 9/9 densers and = 
. 10/11 is raped ir 4 peg «ggg go TRACES. Com £1 0/1 0/ 
- “ped plete Kit wit 
* a : and Payette Phones and Circuit and plastic case . “37/6 500 v. EVERSHED WEE-MEGGERS 
l.. 3/22 < ia sold separately . - 
6/9 sisi a pen Full practical New condition, with leather case £8 19 
‘lated, uh hahaased anestan carpe, TOMS TRANSISTOR SQUARE WAVE GEN- |] | [og0) Tow with teather cose ner? 
._ Size With Min. Hearing Aid §6/= ‘ —— — ~ =~ eee 9 esto 4 0 0 
BAT. J papeneann, Civnils ond ghatte dns Tf 880 cevereocnsesecrvssccrnsscosssessecs 
AENT 
FOR TRIPLETT AC/DC POCKET TEST- 
tre MINI-TWO TWO TRANSISTOR METER TYPE 666H 
drilled N 2 7, 
1 grey MINIATURE POCKET RADIO Sputnik Special 15 ranges 
. aie The smallest “ — SHORT-WAVE COMMUNICATION 1,000 ohms 
3 .OOC Transistor set % RECEIVER ’ 
mfd., offered on the per volt 
3 each, — 10-60 Mc/s (5-30 Metres) 
ree Drilled chassis, RECEPTION SET TYPE 208 
NEW plastic case 
AOTOR Mini at a 
\1TTER- Hearing Aid, 
22 A.H. 2 Transistors : In new con- 
cartona)| | | St fu omen cae rat Mar Seats dition with 
yer avail- sold separately. Total cost | complete. = 
at only 47/6 Prods and In 
‘arr. 3/6. ternal battery. 
Carr. 
a “ HOMELIGHT ” A.C [D.C. 10)50/250)1,000/5,000 volts 
a TWO TRANSISTOR PERSONAL cae a 
; of 100, Ohms 0-300/250,000. 
188. PORTABLE ; 
Variable tuning. We £5/1 0/- 
——— can supply all com- 
ponents, including two t08 OTHER TYPES OF MULTI-METERS 
. t: 4 K8G, 2-EF39, 
oe Transom, Dine, Nee | | Containing, valves, 2éKeG, 2-569. | | AU OING AVOS INSTOCK | 
sistors, Condensers, MinI- mains pack and 6 v. Vibrator pack, 
ature Hearing Aid, built-in 64in. speaker. Muirhead slow U.S.A. TESTMETER TYPE «© 934-5” 
Plastic case, motion drive, B.F.O. and R.F. stage. AC/DC I5—RANGES F.S 1,000 O.P.V. 
a _— 2 a — — Php ay ad "phones AC/DC Vee 3602010. fl 6/19/6 
s : rilled chassis anc and muting an ohm tine. Milliamps 1.2/ 60/6! mA 
Z eS “i battery for 50/- Input 100/250 v. A.C. 6 v. Vibrator pack ohms = 0-5,000/5 meg. £6) 19/6 
ga gf All items supplied for battery operation. Complete in wooden carrying case with leads 
esate “ees, sold separately. and internal batteries. 
£6/19/6 Carr. 15/6. 
In new condition and air tested. SIGNAL GENERATORS 
TRANSISTOR PUSH-PULL BE CRmPARES VO Lara TO THE All wave and pattern generators in stock. 
AUDIO AMPLIFIER 
(200 Milliwatts Output) CALIGRATED WAVEMETER 44-60 Me/s. 
ati kit > /~ including four — ae aane - 
ransistors and a omponents with position watts - 
Circuit and Plastic Case (less Speaker) Complete with photo-cell, 2 spare lamps and BC-906-D FREQUENCY METER. Range | 
69/ 6 pp 2/6 sseeae BRAND NEW £ £10/10/-. P.P. 7/6. den mtn 
QUARTZ CRYSTALS 
I ped Ke/s. to 27 Mc/s. From “a each. Send for 
JUST ARRIVED se ee ea 
. 
NEW BOXED VALVES 373°? MINIATURE IF 
EQUIVALENT TO FOLLOWING TYPES STRIP 9.72 M/cs 
AC/SG DDT4 MVS/PENB SP4(5) VvP4(5) camggiit, The ideal F.M. 
“FI AC/SGVM FC4 MVS/PEN(5) S4VB VMP4G “¢, Oearry ter gt 
De AC/PEN GU50 MS/PEN(S5) sP4(7) w42 PW." April! 
AC/VPI(S) MHDS Mxa0 URIC Ds ey i957. Com- 
AC/VP2 MKT4 PEN4VA UMS4 7DS plete with 6 valves, 
AC/HLDD MS4B PEN36C up4(7) ihe a << Aa > oo 
— an cric MVS/PEN(7) Prs6 aati EBSI. 1.F.T.'s etc., in absolutely new condition. 
rcial 10’ With circuit and conversion data. 
= Each 12/6 (less valves) 42/6 (with valves) 
_ PX25 12/6 each. PX25A 12/6 each. AZ31 12/6 each. Postage and packing 2/6 (either type). 
x SEND FOR FREE COMPLETE VALVE LIST. FM AT ITS CHEAPEST ! 
/6. 
es Send 3d.—28-PAGE CATALOGUE CONTAINING BARGAINS IN VALVES, COMPONENTS AND METERS 
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RELAYS P.O. TYPE 3000. 


BUILT TO YOUR SPECIFICATION 
QUICK DELIVERY KEEN PRICES 
CONTACTS UP TO 8 CHANGEOVER 


MINIATURE RELAYS 


Siemens High Speed. Sealed 
2.2Q+ 2.20 1C O H96A 17/6 
1700Q+ 1700Q 1 C O H96E 25/- 
S.T.C. Sealed 
700Q 1 make HD 4186ED 19/6 
700Q 2 Change over 4184GD 19/6 
2700Q 2 Change Over 4184GE 22/6 


KEY SWITCHES G.E.C. Sealed 
PROMPT DELIVERY ALL TYPES 20 2 make SM5H1 19/6 
UP TO 4co/6co 1800 2 make 2 B. SM5H9 22/6 


670Q 2 make 2 B. SM5H12 25/- 
25002 1 C. O. SM5N18 25/- 


T.M.C. Carpenter Relays 


3300+ 10400 B421 75/= 
8502+ 26802 5M32A 45/- 
3002+ 7002 5XA24 45/- 


All available from stock. 


HIGH GRADE INSTRUMENTS FOR RESEARCH LABS, 
SCHOOLS, etc. 
WHEATSTONE BRIDGE, by H. W. Sullivan Ltd., Cat. No. WY0242, 5 
decades, with rotary switch ratio arm adjustments. Complete with Galvo 
and spare suspension, Lamp stand and Scale, Contact and Testing Keys, 
Resistance for Galvo. Complete in 3 fitted cases.............-seeeeeeeeeeeeee £125 
TEST SET Reading Absolute Volts and Amps. D.C., by Elliott Bros., First 
Grade, B.S.89. 5in. Mirror scale with 150 divi isions. 6 ranges of volts, 
0/.075 to 0/750. 4 ranges of Amps. 0/1.5 to 0/600. Brand new, complete 
With all shunts and Leads.........0cce.ccccrsccrcccscsccoccccccacssccessceescensanseed £35 
AMMETERS 0/3 Moving Coil ” C., 6in. Flush Round with a fine open scale 


with divisions Of 50 MA, B.S.S, 89......0.0..csccscscessccosctecscccccosccccees 90/- 
VOLTMETERS, 0/300 Moving Iron, A.C., 6in. Flush Round............ 7% 
AMMETERS, 0/50 or 0/100 Moving Iron, A.C., 6in. Flush Round.. |= 
VOLTMETERS, 0/300, Moving Iron, A-C., 2hin. Flush Round......... 25/= 


AMMETERS, 0/3, Moving Iron, AL. 3in. Scale, Portable Type...... 45/- 
MICROAMMETER, 250 F.S.D., Shin. Flush Round, Sangamo Model S37. 
Scaled for valve voltmeter, circuit BVELEDIC TOS.......0.ccsescercccrccsees 55/- 
BRIDGE MEGGER TESTERS No. 1. 1,000 volts 100 megohms with Re- 
sistance Box. Brand new. 876 (less than half price). 
“WEE MEGGERS,”’ 500 volts, in leather case, £12/10/-. 
MEGGERS Series 3. 500 volts 100 megohms, £25. 
AVO TEST BRIDGES. 220/240 volt A.C. Measures capacities from 5 pf 
to 50 mfd and resistances from 5 ohms to 50 megohms. Valve voltmeter 
range 0.1 to 15 volts, and condenser leakage test. BRAND NEW. Full 
working instructions supplied with instrument. £9/19/6. Post 3/-. 

Stock list of meters available 
SIGNAL GENERATOR TYPE 52A. Input 230 volt 50 cycles, complete 
with leads, dummy antenna. Brand new in transit case. 6 to 52 Mc/s 
inclusive in 4 bands with calibration charts. Coarse and fine attenuators. 
Int. and ext. mod. Output 0.5 volt to 100 mv impedance 70 and 100. 


£10. Cge. 10/-. 
5 BATTERY CHARGERS 


Input 200/250 volts A.C., 50 cycles. Output 
10 amps., 22 volts D.C. Controlled by two 
4-position switches for fine and coarse control 
which enables 6 to 24 volt batts. to be charged. 
Made by G.E.C. Brand new with 0/12 am- 
meter. Fused A.C. and D.C. £17/10/-, carriage 
20/-. 


MIDGET NIFE BATTERIES, 1.2 volts, 3 amps., 
34 x 2} x lin., 5/- each, 48/- doz. 


NIFE BATTERIES. Practically indestructible. 
1.2 volts, 75 amp. Alkaline filled. Any voltage 
can be built up. Brand new, 25/- each, carriage 
5/-. 


SELENIUM METAL RECTIFIERS for battery charging, etc. Full Wave 
Bridge. 12 volt 1 amp 8/6. 24 volt 13/-. 12 volt 2 amp 13/6. 24 volt 24/-. 
12 volt 3 amp 16/6. 24 volt 28/-. 12 volt 4 amp 20/-. 24 volt 36/-. 
Suitable mains eas for 12 volt 2 amp 24/-, 4 amp 29/6, 24 volt 
3 amp 25/-. Post 
VENTAXIA EXTRACTION FANS 230 volt A.C. 6in. blades. Ideal for 
ventilating kitchens, etc. Easy to fix. Silent running. 130/-, post 3/-. 
Larger types also in stock suitable for —_ hotel kitchens. XPELAIR, 
Thin. blades, with baffle outlet, 190/- 5/-. 

on 1 mfd 10,000 volts. ice rom 45/-. 0.1 mfd 31,000 volts. 
S.T.C. 765/-. 
AIR BLOWER, 230 volt A.C. 15in. fan. Volume of free air at max. R.P.M. 
is 1,250 cu. ft. min. and 900 at max. efficiency. Brand new. £25, cge. 20/-. 
FANS, INDUSTRIAL TYPE. 230/240 volt A.C. 16in. blades. In housing 
with adjustable louvres and filter. Brand new. £19/10/-. 
SOLENOIDS. 12 volt D.C., with 3}in. lever. Very powerful. Ideal for 
remote control, model railways, etc. 5/- each. Post 1/6. 
TYPE UNIT containing 26 of the above solenoids a with letters 
and useful moving parts. Brand new. 87/15/-. Cge. 15/-. 
puorgg ag a 1 = fixing, : a. 250 volt. Single pole changeover, 1/6 

237/10/- per 

VOLTAGE ‘REGULATORS. ao 230 v. A.C.,21 amp: Output 57.5 v. to 
228 in 16 steps with current limiting reactor. £12/10/- each, carriage 15/-. 


L. WILKINSON (CROYDON) LTD. 


19, LANSDOWNE ROAD, CROYDON 
Phone: CRO 0839 Telegrams: ‘WILCO”’ CROYDON 


EDDY'S (NoTT™.) LTD. 


DEPT. WW 
172 ALFRETON ROAD, NOTTINGHAM 


ACOS MIKE INSERTS. 4/11 each. High Quality can be used for 
Tape Recorders, Baby Alarms, Musical Instruments, etc. Post and 
packing 8d. each. 
ACOS CRYSTAL TURNOVER PICK-UPS (2 Sapphire Stylii). 
29/11 each. Post 2/6 extra. 
MAP CASES. 2/11 each plus 6d. extra post, etc. Ideal for the motor- 
ist, Service Sheet holders and Job Cards, etc. 
ACOS CRYSTAL MIKES. List price £2/10/-. OUR PRICE 29/I1. 
New and boxed. Postage and packing 3/- extra. 

ALL ABOVE ARE NEW AND GUARANTEED 


1D5 10/6 6V6G S/1l | 35W4 7/6 EF40 13/11 
IRS /ul 6 9/6 


6X4 6/ 35Z4G) 7/6 EF4I 

1S5S 7/3 6X5GT 6/6 7 jut EF42 12/6 

1T4 7/3 8/6 807(A) 5/11 EF80 8/6 

Q 9/- 7¢cs 8/- 4 16 EF8S 8/6 
3Q5GT 9/6 7C6 8/- 955 3/il EF9I 6/ll 
/- 7H7 8/- 956 2/1 EYSI 12/6 

3V4 8/6 7S7 9/it | AZ3I 12/i1 EY86 15/- 

5U4G 16 7Y4 jit | cy3t 12/1 PCC84 «= 9/- 


6BA6 6/6 12K7G EABC80 8 PL82 9/6 
6BJ6 12Q7G EB9I 5/tl PL83 9/3 
6Fi 13/11 12SH7 5/6 EBC4I 9/6 PY8! 8/6 
6FI3 13/- 12837 7/6 EBF80 9/6 PY82 9 

6FIS 13/- 12SN7GT 17/6 | ECC8I |~ TDD4 12/6 
6)5G 2/11 12SK7 7/6 ECC82 8/- UAF42 10/6 


6Q7 8/11 
6SN7GT 5/18 | 35A5 10/6 ECH42 9/11 | UL4I 9/6 
6SK7GT 7/11 | 35L6GT 9/11 ' ECL8O 13/6 uyY4! 7/6 


Any parcel insured | SURPLUS, NEW AND | Postage and packing 


against a Bs ame 6d. per valve extra. 

transit for only ; VALVE 

per order. All un- | All tested before des- Over £3 Free. 

insured parcels at | patch. Cash with order S.A.E. with all 
customer's risk. or C.O.D. only. enquiries, 


LYONS RADIO LTD. 


8 MFD. CONDENSERS. 500 v. D.C. wkg., paper. Overall size: 5}in. high x Sin, 

x 1}in.PRICE each 5/6, post up to 3 for aft then plus 6d. each 

UNISELECTORS. 6 banks of 26 contacts traversed by 2 sets of wipers (3 wipers 

only per set) set at 180 degrees being in effect 3 bank 52 contact. 5 ohm coil to 

operate from 12 v. D.C. As new. PRICE 25/-, post free. 

UNIVERSAL MEASURING BRIDGES. Ex Govt. by Mullards. Measure 0.1 ohms 

to 10 Megchms and 10 pfd. to 10 mfd. Can also be used to calculate power factor, 

for percentage tolerance and, with the use of external standards, inductance measure- 

ment. Operate from 100 to 250 v. 50 cps. A.C. mains. Supplied in good condition 

and working order with instructions. PRICE ONLY £7, post 3/6. 

WEE MEGGERS. Ex-Govt. by Eversheds, 100 v. test in brand new condition. 

PRICE ONLY 85/-, post 3/6. 

V.F.O. UNITS. Frequency range 1.5 to 20 Mc/s. Ex Air Min. units of very high 

grade manufacture enabling a setting accuracy to within a few hundred cyoles 

to be achieved. More fully described in May issue of W.W. PRICE ONLY £7/10/-. 

Carriage 12/6. 

LOUD-HAILER SPEAKERS. Handle up to 8 watts. with output transformer, 

speech coil 7 ohms. Mounted in wood case approx. 9x8x7in. Ex Govt. by 

Tannoy. PRICE ONLY 17/6, post 3/6. 

6 v. VIBRATORS. Standard 4-pin UX. non-synchronous type. PRICE 8/6, 

post 9d. 

3 GOLDHAWK RD.., (Dept. M.W.), SHEPHERD’S BUSH, LONDON, W.12 
Telephone: Shepherd s Bush 1729 


POLYTHENE 


INSULATORS, END CAPS, PLUGS, ETC. 
for 


T.V. AERIALS 


Standard Articles or Special Mouldings 
AMPLEX APPLIANCES (KENT) LTD. 


19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT 
(RAVenzbourne 5531) 
All export enquiries to 
ANGLO NETHERLAND TECHNICAL EXCHANGE LTD., 
3, TOWER HILL, LONDON, E.C.3. 
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SELENIUM BRIDGE RECTIFIERS. 
Funnel cooled. A.C. input 45 v. RMS. 
D.C. output 30 v. 10 amps. BRAND 
NEW. Boxed. 45/-. Post 3/6. 


ADMIRALTY HT TRANSFORMERS. 
Pri. 230 v. 50 c/s. Secs. 620-550-375-0- 
375-550-620 v. (620 and 550 v. 200 
m/Amps., 375 v. 250 m/Amps.), | plus 


WIRELESS WorLD 


CR100 SPARES KITS 


Contents: 15 valves, 2 of 050, NDH63, KT63. X66, and seven KTW61 
or KTW62. Output transformer, Resistors, Condensers, Potentiometers. 
PK screws, pilot lamps, drive cord, etc., etc. ALL BRAND NEW, 
59/6. Post 4/6. 


AMERICAN METERS. Triplett 100 microamp., 4in. meters, scaled 

as multimeter, exactly as used in Combination Tester. 

Brand new, ed, 79/6. Post 1/6. 

Se eey 100 microamp, 3in. square, flush mtg. Scaled as output meter, 
1.5 and 0-6 volts A.C. Rectifier not fitted. Brand new, boxed, 42/6. Post 

1/-. Westinghouse 0-5 Milliamp D.C., flush mtg, circular, 2in. blank 

black scale. Brand new, boxed, 8/6. Post 1/-. 


AMERICAN MULTIMETERS 
A good general purpose portable meter by Precision, U.S.A. Basic, 
FSD 400 micro-Amps. Ranges: AC. and D.C. volts 0 to 12, 60, 300, 
600, 1,200 and 6,000; D.C. milli-Amps. 0 to 1.2, 12, 60 and 600° Ohms, 
0 to 5 K. 500 K. and 5 Meg.; —10 to +16 dB. In polished wooden case 
with carrying handle and compartment for leads, etc. Size 7} x 7} x Shin. 
Complete with batteries, tested and guaranteed. £6/19/6. Post 2/6. 


ADMIRALTY POWER UNITS. Equivalent to AM234. Input 200-250 v. 
50 c/s. A.C. mains. Outputs 240 v. DC. 125 m/amps. and 6.3 v. A.C. 
6 amps. Dual purpose 2}in. panel mounted 300 v. meter reads input and 
H.T. volts. Double smoothing with paper capacitors. Standard 19in. 
rack mounting. BRAND NEW. 79/6. Carr. 7/6. 


MEGGERS 
Evershed and Vignoles Wee Meggers. 500 volts. 
case, with leads and instruction booklet. BRAND NEW, £12/10/-. Ditto 
as new, £5/19/6. Ditto, but 100 volts. BRAND NEW 86 10-. 
E. & V. SERIES 2 MEGGERS. 500 volts. 0-100 Megohms. In leather 
case. First class pb ry ONLY £16. 
INSULATION TESTERS by Record Electric. 
Tested and guaranteed. ONLY £8/10/-. 


MINIATURE 373 IF STRIPS. For FM tuner described in “ Practical 
Wireless "" Complete with 3 of EF91, 2 of EL92 and 1 of EB91. A fresh 
release enables us to offer these once again BRAND NEW. Com; lete 
reprint of conversion instructions and circuit supplied free. 42/6. OR 
less valves, 12/6. Post, either, 2/6. 


ae in leather 


500 volts. 0-50 Megohms. 


two 5 v. Amp. rectifier w g: 
Total rating 278 VA. Upright meg 
Wt. 25 Ib. Made 1953. BRAND NEW. 
Original boxes. 45/-. Carr. 5/-. 


MAINS ISOLATING TRANSFOR- 
MERS (Vortexion). Fully-shrouded. For 
testing A.C./D.C. sets in safety. 230 v. in- 
put. Output 230 v. 100 watts, 22/6. Post 2/6 


DUAL PURPOSE TRANSFORMERS 


(Gresham). Pri. 230/250 v. Boge 240- 
0-240 v. 1.5 amps., 5 v. 2.5 am ps., 
5 v. 1.75 amps. Ideal for ISOLATING 


TRANSFORMER, to obtain TWO 240 v. 
360 watt lines. Potted, oil-filled, 7 x 
7 x lOdin. high. We. 50 lb. BRAND 
NEW. £3/10/-. Carr. 10/- 


AR77 MAINS TRANSFORMERS. Fully 
shrouded, drop-through 33in. x 3fin. 
Primary 110/125/150/210/240 v. 50-60 ¢/s. 
Secs., 325-0-325 v. 100 m/amp., 6.3 v., 3.5 
amp.,and 5v.2amp. BRAND NEW ex- 
U.S.A., 29/6. 


AR&88 MAINS TRANSFORMERS 
Input 110-240 v. Output 345-0-345 v., 
125 m/amps., 6.4 v. 4.5 amps., 5 v. 2 amps. 
43 x 44 x Stin. high. We. 12 Ib. Potted. 
Tag ends. RCA. BRAND NEW. Boxed. 
29/6, post 3/6. 


VIBRATOR PACKS. Input 6 v. D.C, 
Output approx. 100 v. D.C. at 30 m/amps., 
fully smoothed and R.F. filtered. Size 64 x 
5x 2in. Fitted with Mallory 629C vibrator. 
BRAND NEW. Boxed. 12/6. 
ANOTHER, but 200 v. D.C. 100 m/amps. 
With OZ4 valve and vibrator. BRAND 
NEW. Boxed. 25/-. 


MINIATURE STC RELAYS. 


250 


ohms coil. DP C/O (double silver con- 
tacts). I} x § x din. We. one oz. 6 v. 
operation. 7/6. 


U.S.A. RELAYS. 25 ohms coi! operates 
from 3 volts. 4 pole C/Over and | make. 
Brand new. Boxed. 8/6 post paid. 
MARCONI TF.340 OUTPUT METERS. 
Perfect working order. £29/10/-. 
SANGAMO- 
WESTON 
§ VOLTMETERS 
#4 S61. Dual range 
# 0-5 and 0-100 v. 
# D.C FSD I m/A. 
3in. scale. Recent 
manufacture. Ideal 
for schools. Com- 
plete in super 
quality canvas car- 
rying case, with 
test prods and 
lads, BRAND NEW. Boxed. 27/6. Post 2/6. 


MARCONI SIGNAL GENERATORS 
85 Ke/s. to 25 Mc/s. A.C. mains operation. In fair condition and work- 
ing order. TF144F, £45. TF144G, £50. 
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Best Buy at Britain’s 


RCA TE-149 HETERODYNE WAVE- 
METERS. Employs V-cut | Mc/s. crystal 
. Overall accuracy better than 
. Dial DIRECTLY calibrated every 
I Ke/s. from 25-5 Mc/s. Useful harmcnics 
up to 20 Mc/s. Provision for fitting internal 
dry batteries. As new. in original transit 
case. €& /19/6. Carr. 5/6. 


AVOMETER MODEL D. 34 ranges. 
Large size AVO. For full details see 
previous adverts. Thoroughly over- 
hauled. Complete with batteries and 
instructions. £8/19/6, post 4/-. 


SANGAMO-WESTON ANALYSER 
E772. A _ useful multi-range meter in 
Rexine covered carrying case. Thoroughly 
overhauled and in perfect working order. 
For full details see previous adverts. 
10 Gns., carr. 4/-. 


TRIPLETT COMBINATION 
TESTERS. Valve tester and multi- 
meter combined. 10,000 ohms per volt. 
Complete with batteries, instructions, 
and tested ready for use on A.C. mains. 
BRAND NEW. £14/19/6, ag - 
Sce-illustrated advert. p. 140 May W.W 


HRO SENIOR MODELS 


Complete with valves, 9 general coverage plug-in coilsets 


50 Ke/s. to 30 Me/s., instruction booklet, and circuit, but less 
external power supply unit. 


Table models, as new condition, 21 GNS. Rack Mounting, 


MULLARD C. & R. BRIDGES. 0.! ohm. 
to 10 Megohms in 4 ranges; 10 pFd. to 
10 mFd. in 3 ranges; Calibrate, Open 
Bridge, and % ranges For 100-250 V. 
A.C. mains. Tested and guaranteed. £7/10/-. 
Post 3/6. 


TRIPLETT MULTIMETERS 

25 Ranges: 0 to 5, 25 100, 250, 1,000, 
and S kV. D.C. (20,000OPV); Oto 5, 25, 
100, 250 and 1,000 v. A.C. (1,000 OPV); 
O-to 50 microA, |, 10, 100 and 500 mA. 
| and 5 amps. D.C.; 0 to 4, I, 5 and 10 
amps. A.C.; 0 to 1,000, K, and 10 
megohms Square meter, size 4 x 4in. 
Contained in II4 x 8 x 5}in. wooden 
case, weight I0lb. Supplied complete 
with instruction book, batteries, leads 
and special high voltage leads. BRAND 
NEW ready for use and fully guaranteed. 
15 gns. Post 5/-. 


TRANSMITTER TYPE 36. A complete 
50 Watt transmitter for phone or CW. 
Covers 10-40 Mc/s. Tested and ready to 
plug into A.C. mains. £12/10/-, carr. 30/- 


18 GNS. Packing and carriage 22/- extra. Eng. and Wales. For full details see previous 
S.A.E. for further details. adverts. or send S.A.E 
MONITOR TYPE 61. 34in. C.R. 
METER BARGAINS Tube. A.C. mains power pack. Very 
RANGE TYPE PRICE modern design. Ideal for conversion to 
50 Microamp. D.C. M/C a Flush Cue., scaled 0-100 59 Oscilloscope, full data supplied. Condi- 
100 Microamp. D.C. M/C 2}in. Flush C 42 tion as new. £€8/19/6, carr. 15/-. 
a oe oe pid ~ ag or ae, scaled “ Megs.” 39. 
Microamp. D.C. M/C 2in. ush Cire. Ex 19 Set 12 CRYSTALS. 200 Kc/s. American GEC, 
1 Milliamp. D.C. M/C 2in. Flush Square. Fe/NFe.1954 
1 Millia. D.C. M/C Qjin. Flush Cire. Made 1954 os =| 10/- each. 100 Ke/s. RCA bars, 15/-. 
iamp. ».C. M/C 3}in. Flush Circ. - ope oe 
1 Milliamp D.C.M/C Gin. Flush Cire, Scaled 0-12 v. 96 RIISS RECEIVERS. Model ‘B = 
200 Milliamp. D.C. M/C 2hin. Flush Circular 10 latest type SM drive. In good condition 
1 amp. Thermocouple 2Qhin. Projecting Circular 6 and perfect working order. Realigned 
4 Ame. Thermocouple 2hin. Flash Cireular 7 and air-tested. S.A.E for details of power 
Amp. ermoco in. lush Sc 
15 Volta AC. Mi Stn. Plush Chreular g packs, etc. £7/19/6. Carr. 10/6. 
) A.C. M/ in. Flush circular. Made 1955 
300 Volta AG. M/E Qin. Flush Cirenlar S| MARCONI — rey mg > 
500 Volts A.C. M/L 2}in Flush Circular 25/- A small, compact, enclosed loop 
* Amperes D.C. M/C 2in. Flush Circular 76 mount with degree scale. BRAND 
Full wave bridge. Brand new, Salford 1 mA., NEW. 69/6. Post 2/6. Ideal for R1155, etc. 
86. 5 mA., 6/6. STC 2 mA., 5/6. FERRANTI 
. VOLT- 
QQNQUUUDGOO EATEN Me TERS 
NS5. 0-300 voits, 
® . 25-100 c/s. Mov- 
a io) Ltd. ing iron,  6in. 
scale. Fil. meg. 


11 UPPER SAINT MARTIN'S LANE 
LONDON, W.C.2. TEMple Bar 0545 


One Minute from Leicester Sq. Station (up Cranbourn 5St.) 
Shop Hours: 9-6 p.m. (9-1 p.m. Thursday) Open all day Saturday 


Hermetically 
sealed, grade 
IN. Made 1955. 


79/6, * post 3/6. 
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SIGNAL 


GENERATOR 


Coverage 100 Ke/s.-100 Mc/s, on funda- 
mentals and 100 Mc/s. to 200 Mo/s. on 
harmonics. Metal case lfin. x 6jin. x 
5}in. grey hammer finish. Incorporating 
three miniature valves and Metal Recti- 
fie A.C. Mains 200/250 v. Internal 
Modulation of 400 c.p.s. to a depth of 
30%: Modulated or unmodulated R.F., 

output continuously variable 100 milli- 
volts, C.W. and mod. switch, variable 
A.F. output. Incorporating magic-eye 
Accuracy plus or 


as output indicator. 
minus 2%. 

- deposit and 6 monthly payments of 21/6. 
- extra. 


Or 25 


£6, 19, 6 Post & Packing 5 
SIGNAL GENERATOR 


300 Ke/s. 
oe 
8 Me 3.28 Me/s. 
24 Mo/s,—84 Mc/s. 


Coverage 120 Kc/s.—230 Ke/s., 
0 Ke 900 c 


2.75 Mc 8.—8.5 Mc/s., 
16 Mc/s.—56 Me/s., 


Metal case 1l0in. x 6}in. x 4}in. Size 
of scale, 6}in. x Sjin. 2 valves and 
rectifier A.C. mains 2 50 v. Internal 
modulation of 400 c.p.s. to a depth of 30 


per cent., modulated or unmodulated R.F., 
output continuously riable 100 milli- 
volts, C.W. and mo itch variable A.F. 


output and movin il output meter. 

Grey hammer finish case and white £419 6 

panel. Or 25/- deposit and 4 monthly 
Accuracy plus or minus 2%. payments 21/6. P. & P. 5/- extra. 


SIGNAL & PATTERN 
GENERATOR 
£6/19'6 2 8. 


Or 25/- deposit. P. & P. 5, 
payments of 21/6. 

Coverage 7.6 Mc/s.-210 Mc/s. in five 
bands, all on fundamentals, slow motion 
tuning audio output, 8 vertical and 
horizontal bars, logging scale. In grey 


- aud 6 monthly 


hammer finished case with carrying 
handle. Accuracy +1% A.C. mains 
200-250 v. 


PORTABLE AMPLIFIER 


Size 6}in. long, 5in. high, 2}in. deep. Willi suit any type of crystal pick-up. Output 
approx. 2 watts. Incorporating EC x O83 « jouble triode, Cossor 142BT output pentode 
and contact-cooled rectifier. Fully isolated mains transformer 4s Plus P. & P. 
for 230/250 A.C. mains. Base, treble and volume controls. j 3/6 


5” SPEAKER WITH O.P. TRANSFORMER 


purchased with the above 18/6. Plus P. & P. 1/6. 


B.S.R. MONARCH 4-SPEED 
AUTOMATIC CHANGER 


CURRENT MODEL. Will take 7in., 10in. 
or 12in. records mixed. Turnover crystal head. 
A.C. mains 200/250 v. 


£6/19/6 Plus 


/ Post & Packing 5/-. 
COMPLETELY BUILT 8-WATT AMPLIFIER 


A.C. mains 110/250 v. Size 10}in. x 6}in. x 2}in. Incorporating 6 valves, H.F. 
pen., 2 triodes, 2 output pens., and rectifier. For use with all makes and types o 
pick-up and mike. Negative feed back. Two inputs, mike and gram., and c 
for same. Separate controls for Bass and Treble lift. For use with Std. or L.P. r 

musica] instruments such as Guitars etc. Complete with Sin. speaker and ready fc 


COLLARO , re. CHANGER 


Mode] 457. Type “ O” Pick-up, size 12in. x 13}in. 
Minimum clearance above baseboard iin., below 
2Rin. 10 records. A.C. mains 200/250 v. Turnover 
crystal head. BRAND NEW. Fully guaranteed 
(suitable for use with above — 25/- 
deposit plus P. & P. 5/- and 7 monthly payments 


of 25 £8/19/6 rics Pp. & P. S 


5/-. 


AC/DC POCKET MULTI-METER KIT 


Comprising 2in 
brated in A.C./D.C. volts, ohms and milliamps. 
Voltage range A.C./D.C. 0-50, 0-100, 0-250, 
0-500. Milliamps, 0-10, 0-100. Ohms range, 
0-10,000. Front panel, range switch. wire-wound 
pot (for ohms zero setting), toggle switch, resistors 
and rectifier. Basic movement 2 mA. In grey 
hammer finish case. 

Plus Built and tested 

P. & P. 1/6 7/6 extra. 

Point to point wiring diagram 1/- free with kit. 


RADIO AND T.V. COMPONENTS (ACTON) LTD. 


23 ACTON HIGH STREET, LONDON, W.3 
GOODS NOT DESPATCHED OUTSIDE U.K. ALL ENQUIRIES S.A.E. 


Plus P. & P. 5/-. 


MIXER 
4-SPEED 


COMMUNICATIONS RECEIVER 
R.107 


Just purchased from the Ministry of Supply, this magnificent 9 valve 
3 Waveband receiver gives world-wide reception over a coverage 
of 1.2-17.0 Mc/s. (18-250 metres), taking in several important 
Amateur Bands, Shipping Band and part of the Medium waveband, 
including the B.B.C. Light Programme. The sensitivity is | micro- 
volt on C.W. and 2-6 micro-volts on R.T. The controls include a 
Bandwidth Switch (‘‘Wide’’ or ‘‘ Narrow’), choice of AVC 
and BFO, Audio Filter, RF Gain, Aerial Trimmer. Has built-in 
Output State with Internal Speaker, which can be switched out 
to use Headphones. Uses normal International Octal Valves. 
Incorporates A.C. Mains Power Unit for 100-250 volts and Vibrator 
Pack for 12 volts D.C. In grey metal case size 24x 13x I7in. These 
sets are used, but in first-class condition, thoroughly checked 
and aerial tested before despatch. Complete, ready to switch on. 
ONLY £€8/19/6 (carriage 20/- England and Wales, rest of U.K. 
extra). S.A.E. for leaflet. 


MARCONI SIGNAL GENERATOR TF-517-F/I. Special offer of 
these Laboratory Signal Generators. Cover 10-18 Mc/s., 33-58 Mc/s 
and 150-300 Mc/s. In good used condition, with charts. Checked before 
despatch. Complete with power pack for normal A.C. mains. ONLY 
£12/10/-. (carriage, etc., 20/-). 


MARCONI SIGNAL GENERATOR TFI44G. Frequency coverage 
85 ke/s. to 25 Mc/s. and known as a Laboratory Standard. For normal 
A.C. mains and complete with all leads. Reconditioned AS NEW 
ONLY £65. 


TCS TRANSMITTERS 


The renowned American TCS Model designed by the Collins 
Company for static or mobile use. Covers 1.5-12.0 Mc/s. in 3 
bands and is complete with 7 valves, employing 2 of 1625 in P.A. 
Stage, | each of 1625 in Buffer and Modulator Stages, and 3 of 
12A6 in Oscillator Stage. Provision for VFO or Crystal Control. 
4 Crystal positions. adio Telephone or Radio Telegraph. Has 
Plate and Aerial Current Meters. Power requirements 12 v. L.T. 
and 400 v. H.T. In black crackle case, size 11 x 13 x I lin., condition 
BRAND NEW and UNUSED ONLY €12/10/- (carriage, etc., 15/-). 
The double Dynamotor Power Unit, Type 21881B for 12-volt 
operation, delivering 400 v. for Transmitter and 225 v. for Receiver 
is available at £12/10/- (carriage, etc., 15/-). 


moving coil meter, scale cali- 


MUIRHEAD SLOW-MOTION DRIVES. A really precision 
product of this famous maker. 3in. in diameter and fitted to removable 
white back-plate marked 0-180. Overall diameter 4in. BRAND 
NEW IN MAKERS’ CARTONS. ONLY 10/6 (post 1/6). 


MAINS ISOLATING TRANSFORMER. Manufactured by 
Vortexion. Fully shrouded. Will provide true |:! Ratio from nominal 
230 al Rated at 100 watts. BRAND NEW. ONLY 22/6 
(post 2/6). 


12 VOLTS AMERICAN DYNAMOTOR. Delivers 220 voits at 
100 mills. Size 54x3}in. diameter. Ideal for running Radio or 
Electric Sh=ver, etc., from car battery. BRAND NEW. ONLY 32/6. 
EHT TRANSFORMERS. 5.5 kV (Rect.) with 2 v. | a., 79/6. 7 kV 
(Rect.) with 2 v. | a., 89/6. 2.5 kV (Rect.) with 2-0-2 v. I.1 a., 2-0-2 v. 
2a. (for VCR 97 tube, etc.), 42/6 (postage 2/- per trans.). 

ROLA 6tin. P.M. SPEAKER. Mounted in grey crackled metal 
cabinet. 9x9x 42in. and with volume control. BRAND NEW AND 
UNUSED. ONLY 27/6. 

| MA METERS, 2jZin. circular, rim fixing, 24in. barrel, 50 divisions, 
scale marked .2-.4 etc. BRAND NEW IN MAKERS’ CARTONS. 
ONLY 25/-. 

6 v. VIBRATOR PACKS. Output approx. 130 v. at 30 mA., fully 
filtered and smoothed. Complete. ONLY 12/6. 

RIISS SUPER SLOW-MOTION TUNING ASSEMBLY. As 
used on all late model 1155s. Easily fitted to ‘‘ A’ sets, etc. ONLY 
12/6. 

POCKET VOLTMETERS. Not ex-Govt. Read 0-15 v. and 0-300 v. 
A.C. or D.C. BRAND NEW and UNUSED. ONLY 18/6. 
SPECIAL MAINS TRANSFORMER OFFER. Normal 230 v. 
A.C. Primary. Secondaries 330-0-330 v. 100 mA.4v.3 amps. Ex-W.D. 
BRAND NEW AND UNUSED. ONLY 15/- (postage etc., 2/6). 
12-WAY SCREENED CABLE. in 10ft. lengths, fitted with plugs, 
originally made for use with the 19 Set. UNUSED. ONLY 17/6 per lead. 
CRYSTALS. British Standard 2-pin 500 ke/s., 15/-. Miniature 200 ke/s. 
and 465 kc/s. 1!0/- each. 

Cash with order please, and print name and address clearly. 

PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS. 


HARRIS ELECTRONICS 


(LONDON) LTD. 


RADIO CORNER, 138 GRAY’S INN ROAD, LONDON, W.C.! 
Phone: TERMINUS 7937 


Open until | p.m. Saturdays. We are 2 mins. from High Holborn 
(Chancery Lane Station) and 5 mins. by bus from King’s Cross. 
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anaes AE RIALS [ences | 2 
TELEPHONE FOR tea 
s é ‘ and 5¢ 
HAND SET | tt cet aioe eee ne ] wir WIRELESS SET No. 19 2 vo 
No. 6. With sound power- ; : ' : | 4 vol 
GA aaenions. and Cishon and solid top aerial sections. P. & P. 2/6. Variometers 18/6, Morse Key assembly 4/6, 6.3 
aibeds ene to talk. BRAND | FOOT SECTIONS. Can be extended | 12ft. Aerial 7/6, 12 volt Power Unit (Dyna- 10.8 
NEW wich cord mal plug as required. Only 6d. each or 5/- per dozen. | motor & Vib. pack) 30/-. Control boxes, 13.3 
<n be “aati scant F. ROD AERIALS. Bottom sections 4 feet | single 5/6, double 8/6. pe i 
powered telephone system Copper Plated. Can be used to form Beam | ALL 19 SET CONNECTORS NOW IN STOCK, ae, 

by connecting 1.5v cell in Antenna or complete Aerial Masts, 2/3 each. Send details of your requirements. Tubes. 
series. ONLY 12/6 each. 6 for 12/-. Please add carriage. 7, 
pean ote ceeiens PORTABLE BATTERY OPERATED ACCUMULATORS 2-21-21 
| LEAD ACID (unspillable), 2 volts 16 A.H. RESIST 
MICRO SWITCHES. On/off ; SWITCHBOARD . | Ideal for 6 volts and 12 volts supply. Brand meg., 
or off/on, mains | amp. Size Simple to operate ten line telephone switch- “lit : - 4 : HIGH S' 

Ia” x 4" x 4” - : ~ | new original cartons. Size 4in. x 7in. x 2in. 5/6 
te” x $” x $”. Ideal for fur- board. Ideal for mobile operations. Field | | each. P.P. 1/6; 3 for I5/-. P.P. 3/6; 6 for 27/6 100 ohm 
niture manufacturers. Frac- Days, Sports events, etc., etc. This universal PP 5/- sca . Sea . ” 5 watt ) 
tion of original cost. 2/6 switchboard can keep ten extensions in species ins | 
each or 25/- per dozen. constant touch by turn of a handle. Only COMPLETE No. I oa. 
= s requires batteries for immediate use. , WIRE-V 
MICROPHONES Send us your requirements for quotation. HEADGEAR Pre-set 
All types available. All Brand New. ES BRAND _— 
No. 8 (as_ illustrated). HEADPHON ES = Fit ce 
Blue Carbon. Insert. | TYPE D.L.R.5. Single earpiece with cord, plug consists of fo 2 Me 
Complete with cord and | and canvas headband. ONLY 4/-. P. & P. 1/6. low impedance O/P TRA 
plug. ONLY 5/-. Post | LOW IMPEDANCE PADDED HEAD- padded head- ratio pus 
paid. cae ries headband (as illustrated). phones and Pub-sel 

- per pair. P. No. 7 hand : 

oo SS ae oe | eee RESISTANCE EARPIECES. 1,000. yg ee 

Red and Black Bakelite | Srand new. 3/6 with moving 

ih Hak tant. aed C.L.R.3 LOW RESISTANCE. Complete coil insert. For 

hs pow aie heck. | With cord and plug. Brand new. Only 5/- each. use with Army 

A -K= No. 19 set and 

band. 5/-, post paid. us your engures for al cer ios 

AMERICAN No. 7 types of Microp and H Transreceivers 

MOVING COIL we po offer the keenest prices in the Suite 10) 

MICROPHONES. count’ fy 

Tested. ONLY 6/6 each. | EXPORT EN QUIRIES A SPECIALITY P. & P. 3/6. 

+ 7 y 
KIN ’s HEAD YARD. COPTIC ST... LONDON, W.C.1 Tel.: MUSeum hover 


——RADIO CLEARANCE LTD.—— 


TRADE Telephone 
ENQUIRIES 27, TOTTENHAM COURT RD., LONDON, W.1. ann oat Lee 
in. M. 
= . = 15 ohn 
INVITED The oldest Component Specialists in the trade EST. 30 YRS ~ 
ELECTROLYTIC CONDENSERS—WE HOLD THE LARGEST STOCK OF ELECTROLYTICS IN ENGLAND a bee 
All Electrolytics and other components as advertised last month are still available. Wearite | 
TO AVOID DELAY ALL ORDERS MUST INCLUDE AN ADEQUATE AMOUNT TO COVER POSTAGE AND PACKING | [Weatite : 
§UB MINIATURE ELECTROLYTIC CONDENSERS WIRE WOUND RESISTORS VALVE HOLDERS ogee 
2 MFD., 6 MFD., 8 MFD 0 MFD. jin. x yin. 3 v. 4 pin Brit. Pax. 2d. each. 4 pin U.X. Amp. 7d. each. SWITCH | 
or 6 v. 16 MFD, and 30 nip. fein. x din. 2/9 each. : = — Pax. * _ _— _~ Pax. = lo 9 TWIN GA 
pin it. Amp. each. pin Brit. Cer. e liin. x 1 
MINIATURE BIAS CONDENSERS Pa x Lin. x 
25 MED. 25,v. 60 MED. 12 v. 50 MYD. 25 v. fin. x Maodn Octal ‘Pax Od ech me, a Se dows 
. a : Pax. h. B7G P.T.F.E. each. B7G Cer, "1 
MFD. 50 v. jin. x 1tin. 1/9 each. with caditla a gts retaining a 1/- each, BIG ge 
SUB MINIATURE METALLISED PAPER CONDENSERS Cer. with skirt 10d. each, BSA Pax. 44. L 
fin. x fin. 100 v. working. BSA Amp, 6d. each. BSA Cer. 8d. each. BQA Pax. cx 
005 MFD., 0022 MFD., .002 MFD., .001 MFD. 84. each. 6d. each. B9A Amp. 8d. each. B9A Amp. with MIC 
‘01 MFD., .02MFD. Price 9d. each. .04 MFD. 10d. each. skirt 10d. each. B9A Cer. 10d. each. B9A Cer. with ER 
saddle and valve retaining spring 1/- each. B9A ceramic %in., 10/ 
DISC CERAMIC CONDENSERS 500 v. Wkg. with skirt 1/- each. B9A printed circuit 1/-. Tyran 54 
001 MFD., .0025 MFD. .002 MFD., .003 MFD., .005 WAVECH/ 
MFD. 64. each. .01 MFD. 9d. each. scciaiuiiaie ae ete % 3p. 2-way 
Li] . Dia. lin. in. spindles K., 4 4 
HIGH VOLTAGE MICAS 50 K., 100 K., 250 K., 500 K., 1 Meg., 2 Meg. 9/ ig. oak H ». 4-way 
Oe eee tes pe Ow With D.P. Switch Dia., lin., 2}in. spindles, 5 K., 10K. | 42 6-way, 
iz kV, 1,000 pk Visconol 20 kV. 5/6 each. 50 K., 100 K., 250 K., 500 K., 1 Meg., 2 Meg. | SP &way, 
VARIABLE GANG-CONDENSERS Teen a 
Twin Gang. 20 pF. Ideal for F.M. 2in. x l}in. x lin. T V. pre-set a ag knurled a and 6 BA fixing T0GGL 
dia., 25 K., 50 K., 100 K., 250 K., 500 K., 1/3 each. WORSE KE 
aj 9 2i ind 
Twin Gang: = MFD. 2{in. x 2in. x ljin. Spindle eas HIGH STABILITY RESISTORS egal 25 K., wire wound, 1/6 each. 
4 watt, } watt, } watt, 1 watt, 1%, 2%, ° METAL RECTIFIERS 
mpindle te 4 =o ee 1% 10d. 2% 8d. 5% Gd. Please send lists first. G.E.C. 250 v. 250 m/a. T.V. Price o> P 
Twin Gang. .0005 . Qhin. x lpin. x 1fin. Westinghouse. 16 RD, 2.2.8.1, 7/+ each. 
Spindle fin. with trimmers, 6/6 oak, 34 Mo/s. LF. Dg my oh rx2h 1/6. Westectors W.X.6, 1/- each . 
METALLISED PAPER TUBULARS 8 Mc/s. I.F. Transformers. Size $x?x2$. Q/-. METER AUDIO |; 
T.C.C. .02 MFD. 350 v.w. 8d. Dubilier, .05 MFD. 350 Frame Output Transformers. Wide angle, 6/- each. 0-50 m/a. 2in. square, 7/6 e: gain and 
v.w. 8d. Hunt's. .05 MFD. 500 v.w. 9d. Dubilier .1 Focus Magnets. Adjustable for 14in. tetrode, 6/- each. 350 m/a. Thermo Couple, = round plug mounting. amplifiers 
MFD. 150 v. 44. _.1 MFD. 500 v.w. 94. Choke. 2 Henries. 250 m/a. 30 @ res., 3/11 each. 2/6 each. Mages giv 
Choke. 1.9 Henries. 230 m/a., 2/11 each. milliwatts. 
WITCHES ROTARY Choke. 1.3 Henries. 150 m/a., 2/6 each. CHOKES PRICE 
Size 1/, in. dia. 2in. spindles. Price 2/11 each. Parmeko Smoothing 8/9 Hy. 100 mA., 6/6. R.F. Type. Da 
1 pole 10 way. 1 pole 12 way. 2 pole 2 way. 2 pole PRE-SET TRIMMERS T.V. TYPE 2 or 3 pie, 4d. each. L.T. Type, 44. ap 64. H.F. TV ta supp 
3 way. 2 pole 4 way. 2 pole 5 way. 2 pole 6 way. 3 With knurled knob and 6 BA fixing. 750 pF., 1,000 pF., Type 3d. V.H.F. ‘ash Twin Type, rates 
pole 3 way. 3 pole 4 way. 4 pole 3 way. 1/6 each. Q/-. Vibrator Hash Type, 1/-. 783, 
ALL ARTICLES ADVERTISED ARE BRAND NEW AND CARRY OUR USUAL GUARANTEE. 
PLEASE STATE IF THE NEAREST VALUE COMPONENT WILL SUIT, SHOULD THE ONE ORDERED BE OUT OF STOCK. 
WE HAVE MANY OTHER ITEMS FAR TOO NUMEROUS TO LIST, WHY ‘NOT PAY USAVISIT WHEN IN TOWN7 IT WILLPAY YOU 
TERMS OF BUSINESS. CASH WITH ORDER. STAMPED ADDRESSED ENVELOPES ‘WITH ALL ENQUIRIES PLEASE. All Orders received, despatched the same day. 
— TEL. TH 


XUM 
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C.R.T. ISOLATION TRANSFORMERS 


J For Cathode Ray Tubes having Heater/Cathode short 
cireuit and for C.R. Tubes with falling emission. 
. Low leakage windings. Optional Boost 25% 
and 50%. —- mains ———. 
1 9 2volt . 12/6 each 
4volt .. 12/6 each with Tag 
4/6. 6.3 volt .. 12/6 each Panel and 
Dyna- 10.8 volt 12/6 each Solder Tags 
oxes 13.3 volt ..... - 12/6 each 
pe B. Mains input. Low Capacity. Multi Output 
2, 4, 6.3, 7.3, 10 and 13 volts. Optional boost 25% and 
DICK, 50%. Tais ee is suitable for all Cathode Ray 
Tubes. 21/- each 
Type C. Low eapacity quality transformer for use with 
2 volt Tubes with falling emission. Mains input. Output 
2-2}-27-3 volts at 2 amps. 17/6 each. 
A.H RESISTORS. All a ey valans. 20% 10 ohms to 10 
3rand meg., t w. 4d.; + w., 4d.; 1 w., Gd.; 1) w., 8d.; 2 w., 1/-. 
n. 5/6 HIGH STABILITY. 3}; w., 1. Q/-. ‘All "preferred values 
f 100 ohms to 10 meg. Ditto 5%, 9d., 10%, 6d. 
27/6. 5 watt 1/3 
10 wat > WIRE-WOUND — 1/6 
15 watt J 25 ohms—10,000 ohm = 
15,000 ohms—50,000 ohms 5 w., 1/9; 10 w......... 2/3 
OUND POTS. 3 WATT ain COLVERN, ETC. 
Pre-set Min. T.V. Type Standard size Pots., 2tin. 
Knurled Slotted knob. Spindle High Grade. All 
iD - _— 25 ohms to 30 Values 100 ohms to 50 K., 
V K. 3/- e 50 K., 4/-. | 5/6: 100 K., 
Ditto Carbon Track 50 K. | WiW EXT. SPEAKER 
-s of to 2 Meg., 3/- | CONTROL 100, 3/-. 
dance oF TRANSFORMERS. Heavy Duty e Ne 46. Multi- 
head- ratio push-; pull, 7/6. Miniature 3V4, . 4/6. Hygrade 
and Push-pull 7 watts, in bIC. MULLARD *“ $10 9 6k or 8k 30/-. 
hand LF. CHOKES 15. me, Bi. 10H 85 ma. 10/6. 
10H 150 ma. 14 oH 250 ma. 
hone 
joving MAINS TRANSFORMERS 
¢: For STANDARD. 250-0-250, 80 mA., 6.3 v. tapped 
Arm 4v. 4a. Rectifier 6.3 v., Sy. or 4 ¥. ditto 350- 
y RE the cre ata chad de stn desiengces 226 
et and MINIATURE. 200 v. 20 mA., 6.3 tr la 106 
Army oshg 220 v. 45 mA., 6. 3 v. 15/6 
eivers SMALL. 220-0-220, 50 mA., ess. ea, 17/6 
10/ STANDARD. 250-0-250, 65 mA., 6.3 v.3.538.... 17/6 
‘ HEATER TRANS. + 200/250 v. 6.3 v. 1} amp., 7/6- 
3/6. ALADDIN FORM and cores. jin. in. 10d. 
0.3in, FORMERS Bon) 8 and Cans TV1, 2. Hin.’ sq. x Qtin. 
and jin. sq. x liin., 2/- complete with eR 
sLOW MOTION DRIVES. Epicyclic ratio 6:1, 2/3. 
TYANA. Midget Soldering Iron. 200/22C v. or ‘a0 250 v., 
oe 16/9. ae INSTRUMENT IRON. 25 w 
MAINS DROPPERS. 3x1tin. Three Adj. ‘Sliders, ‘3 amp. 
, > 750 ohms, 4/3. .2 amp., 1,000 ohms, 4/3. 
06 LINE CORD. «8 amp., 60 ohms, per foot, 2 amp., 100 ohms 
per foot, 2 way, 6d. per foot, 3 way, 7d. per foot. 
CRYSTAL MIKE INSERT by Acos 
— Precision engineered. Size only %x;in. Bargain 
Price 6.6. No transformer required. 
= —.. =i 1, 3I9 ea.; 100: 1, Potted, 10/6. 
l } -M. HM. jin. square, 17 
a Sin. R.A., 17/6 Jin. x 4in. Goodmans 17/6. 
3hin. Square Elac., 21/-. Sin. Pleesey, 19/6. 
one : 6}in. Goodmans, 1 6. 10in. R.A., -. 
4in, ay TWEETERS, 25/-. 12in. Plessey, 30/-. 
| 9188 Sin. M.E. 2.5 k. field tapped O.P. transformer, 24/6. 
) YRS 15 dan Plessey 10 wt. 12in. with Tweeter, 97/6. 
LF. TRANSFORMERS 7/6 pair 
wee 465 ke/s slug tuning miniature can 2}x1xlin. High 
iLAND Qand good band width. By Pye Radio. pd sheet ‘Supplied. 
46. 2/6 | pair, 
ICKING Wearite 550 I.F. Standard 465 ke/s, 12) 6 ome 
CRYSTAL DIODE G.E.C. 2/-. GEX34, 4/-. 40 Circuits, 3/-. 
- H.R. HEADPHONES. 4, 000 ohms, brand a. * 6 pair. 
». 7d. each. | §WITCH CLEANER Fluid, squirt spout, 4/3 
. Gd. each. | TWIN GANG CONDENSERS. 365 p.f. Miniature, 1jin. 
r. 4d, each. <1pin.x1}in., 10/-. .0005 Standard with trimmers, 
, Sd. each. w: _ trimmers, 8/-. Midget, 7/6; Single 50 p.f., 2/6; 
. Gd. each. , Ye. Solid Dielectric 100, 300, 500 pl., 3/6. 
. BIG Cer. TALVE HOLDERS. Pax int. Oct. id EF50, EA5O, 6d. 
each, B7G BI2A, CRT, 1/3. Eng. and Amer. 4, 5, 6, 7 and 9 pin, 1/-. 
4a. each. | MOULDED Mazda and Int. Oct., 6a. , B7G, BSA, B8G, BOA,, 
BOA Pax. | 94 B7G with can, 1/6. VCR97, 2,6. B9A with can, 2/6. 
Amp. with | (ERAMIC, EF50, B7G, B9A Oct., 1/-. B7G with — : 1/9. 
A Cer. with | SPEAKER FRET. Gold Cloth 17in. x 25in 
B9A ceramic %in., 10/-. Expanded metal, Silver 15iin. <Ohin.,. 2. 
a Tyran 54in. wide, 10/- ft. §27in. wide, 5/- ft. Samples. 
semua WAVECHANGE SWITCHES. 
ae ae 2p. 2-way, 3 p. 2-way, short spindle EL. SRE 2/6 
0 K., 25 my Sp. 4-way 2 wafer, short spindle.................. 6/6 
g. 2/6 ox 2p. 6-way, 4 p. 2-way, 4p. 3-way, long spindle...... 3/6 
J ~ ” ip. 4-way, 1 p. 12-way, long spindle................ 3/6 
eg., 2 Meg. Wave change ‘“ a ” 1 wafer 8/6; 2 wafer 12/6; 
F 16/-; 4 wafer 19/6; 5 wafer 23/-; ene 26/6. 
6 BA fixité | TOGGLE SWITCHES. 58.P., 2/-; D:P. 3/6; D.P.D.T., 4/-. 
+» 1/3 each. HORSE KEYS, good quality 2/6. Buzzers 3/6. 
= TRANSISTORS 
PRODUCT OF WELL-KNOWN 
MANUFACTURER 
JUNCTION TYPE P.N.P. 
AUDIO suitable for high . E . 
gain and low frequency RE. egg = 
g mounting. cage Reale Pegs 7 lators, frequency changers 
Sitwatta ig and I.F. amplifiers. Fre- 
a 10 = quency 2.5 Mc/s. minimum. 
. as Data supplied. PRICE ‘A 
, -_ i 79 Equivalent OC44, XA 102, 
Twin Type, vatent Aang 71, 0c72 Spot, White Spot. 
OCK. 
AY YOU 
day. 


TEL. THO 1665. Buses 133 or 68 pass door, 


XUM 


Terms: Deposit £6 and 6 monthly payments of £1. 
—_—_—_—_—_—_—_—_—_—_—————————— 
i 
MAKE A GARRARD RECORD PLAYER 


1958 RADIOGRAM CHASSIS 


THREE WAVEBANDS FIVE VALVES 
S.W. 16 m.—50 m. LATEST MULLARD 
con, m. one m. ECH42, EF41, EBC41, 


.W. m.—2,000 m. EL: 

12 month Guarantee. A.C. aoneee v.. 4-way switch. 

Short-Medium-Long-Gram. A.V.C. Negative 
back 4.2 watts. Chassis 13}in. x 5}in. x —_ 

Glass Dial 10 x 4j}in. horizontal or vertical available 

2 Pilot Lamps. Four Knobs, Walnut or Ivory, aligned 

and calibrated. Chassis isolated from mains. 


BRAND NEW £10.10.0 car. ae. 


Less 10% cash with order. 
ae By riers aa 6 — reg - £1. 
HED SPEAKERS 8in. 


* 


aeeeaee 
CHANGERS = MKIl MODELS 
lly guaranteed 12 


7-SPEED RECORD. 


Brand new and months 
| AUDIO PERFECTION | 
jigned to play 16, 33, 45, 78 r.p.m. Records. 7in., 10in., 


Design 
12in. —— Xtal pick-up, GC2 head, two separate 
sapphire styli, for Standard and L.P. 


ouR PRICE £40,150 cach. Post Free. 


%& | AUDIO PERFECTION |% 


Amplifier Player Cabinet, 18 x 134 x 8fin., 
with ready-cut motor boar 
2-valve 2-stage Amplifier, 64in. speaker. 


2 controls, volume and tone, 3 watts... 72/6 
3-valve 3-stage Amplifier, 64in. speaker. 

3 controls, volume, bass and trcble, 

eae 95/- 


eee 
GARRARD 4SPEED SINGLE RECORD 
PLAYER 4SP 


POST 
| AUDIO PERFECTION | ‘free 
Designed to play 16, 33, 45, 78 r.p.m. 
Records, 7in., 10in., I2in. Lightweight 
Xtal pick-up, GC2 turnover head, two 


separate sapphire styli, Standard and L.P. 


ee . 
EXCEPTIONAL OPPORTUNITY 
COLLARO 4-speed MODEL 4/564 Single 
Player, heavyweight turntable and lightweight 
Studio O Pick-up with turnover Xtal mounted on 
baseplate. canoe oe. 6 S$. 

OuUR @ Carr. 4/- 


ftiter | a Cabinets, 45/-. 


BUILD THIS REPRODUCER ee 
SPECIAL SINGLE PLAYER KIT 
Ready for i 


ly. 
4-speed Collaro ‘‘ Junior ’ Foy asaas £412 6 
Handsome portable case, 174 x 

BE TBs. avesesnonssnceessscnnennanseoonocoan 0 
Ready-buile 3 watt amplifier with 

two valves and loudspeaker......... 43 12 6 


or £9.15.0 complete kit post free. 


COSSOR COMPANION 


SUPERHET BATTERY MODEL 527/X 
S.W.1 13.6 to 43 metres, S.W.2 42.8 to 136 
metres, Medium 187 to 575 metres. 
World-wide reception on three wavebands 
(H.T. 90 v., L.T. 1.5 v.), low consumption 
valves DK92, DF96 DAF96, DL96. 
éin. ELLIPTICAL LOUDSPEAKER 

The cabinet is attractively presented in 
maroon and beige with gold trimmings. 


SIZE 9} x 63 x 4t{in. os S.A. 3 
OuR} PRICE £6. 6. 0 ( — 


Carriage and insurance 4/-. 


THREE TRANSISTOR PRINTED CIRCUIT 
TELETRON COMPANION POCKET RADIO 
Medium and Longwave, Internal Speaker, 
Local Station Receiver, only 44 x 3 x Ifin. 


Complete Kit 99/6. Plans only 6d. 


THE HI-GAIN BAND 3 PRE-AMP. 
Cascode circuit using Valve ECC84. 
Complete kit 29/6 less power; or 49/6 
with power pack kit. Plans only 1/6. 


Volume Controls 80 ca'sce Coaxial 


Semi-air spaced Polythene 


Long ia - wg ty. >, Saet 
6K, ohms to 2"Mer. | Lowes ca ene 
lo Sw. 

3/ 4/9 FRINGE QUALITY 
Linear or Log Tracks AIRSPACED.... 1/6 yd. 
COAXIAL PLUGS 1/- DOUBLE SOCKET 1/3 
SOCKETS |= BO: 4/6 
BALANCED TWIN FEEDER per yd. 64. or 3000 

—— BALANCED F FEEDER 1/6 vd., 80 ohm. 
TRIMMERS, Ceramic, 30, 50, 70 pf., 9d. 100 pf., 150 pf. 
1/3. 250 pf., 1/6. 600 pf., 750 pf., 1/9. Phillips, 1/- ea. 

. 8.W., Plain, undrilled 
sie +: latti ho 


» 4/6; 9x 7in., 5/9; 11 7in., 


with 2}in. . 
6/9; 18x aie, 14 llin., 10/6; 15x 14in., 12/6; 


and iss leva 


BLACK CRACKLE PAINT. Air drying, 3/- tin. 
P.V.C. CONN. WIRE, 8 colours, single or stranded, 2d. yd. 
TESTER SCREW: 


NEON MAINS 5/-. 

CORED SOLDER RADIOGRADE 3 yds. 9d. } Ib. 2/6. 
12/6 PURETONE RECORDING TAPE 
1,200 ft. on standard fitting 7in. metal reels. 
Spare Reels 52in. plastic, 3/-; 7in. plastic, 4/-. 
SUPERIOR 1,200ft. Plastic Tape 21/- 
on Tin. plastic reels. Quality guaranteed. 
SENTERCEL RECTIFIERS. .H.T. TYPE FLY-BACK 
VOLTAGES. K3/25 2 kV., 5/-; K3/40 3.2 kV., J/-; K3/45 


3.6 kV., 7/6: K3/50 v. 4 kV., Bin K3/100 8 kV., i4/ 6. 
50 c.p.s. Voltage 30% of above 


MAINS TYPE, RM1, 125 v., 60 mA., 5l-; 
6/-; RM3, 120 mA., 8/-; RM4, 250 v. 


RM2, 100 mA.; 
275 mA., 16/-. 
MINIATURE CONTACT COOLED RECTIFIERS. 
i 50 m/a., 7/6; 60 m/a., 8/6; 85 m/a., 9/6. 

COILS. Wearite “P” type, 3/- each. Osmor Midget 
“Q” type adj. dust core, from 4/- each All ranges. 
TELETRON. L. and Med. T.R.F., with reaction, 3/6. 
FERRITE ROD AERIALS. M.W., 8/9; M. and L., 12/6. 
T.R.F. COILS A/HF 7/- pair. H.F. CHOKES, 2/6. 


JASON F.M. COIL SET, 26/-. H.F. coil, aerial 
coil, Oscillator coil, two I.F. Transformers 10.7 Me/s., 
Detector transformer and heater choke. Circuit and 
component book using four 6AM6, 2/-. Complete kit 
with Jason calibrated dial and valves, £6/15/-. 
Mercury Switched FM Tuner Kit, £9/19/6. 


CONDENSERS. ww stock. .001 mfd. 7 kV. T.C.C., 5/6. 
Ditto 20 kV., a6: ‘oo pt. to 500 fF ubular 
500 v. .001 fo .01 mid 1 1/- ; 28 16: 5 1/9: 
1/850 v., 94.: 0.1 mfd., 2,000 ¥.. , 3/6; 0.01 mfd., 2,000 v. 1/9. 
CERAMIC CONDS. 500 v. .3 pf. to .01 mfd., 10d. 
SILVER MICA CONDENSERS. 10% 5 pf. to 500 pf., 1/-; 
600 pf. to 3,000 pf., 1/3. 

CLOSE TOLERANCE (+ Ipf.) 1.5 pf. to 47 pf., 1/6. DITTO 
1% 50 pf. to 815 pf. Los 1,000 pf. to 5,000 pt., 2/=. 


NEW ELECTROLYTICS. FAMOUS MAKES. 
TUBUL. AR CAN TYPES 


AR 

1/350 v. Q/- | 100/25 Q/- | 8+16/450 v. 5/- 
2/450 v. 9/3 | 8+ 8/450 ‘v. 4/6 | 16+16/450 v. 5/6 
4/450 v. 2/3 | 16+16/500 v. 6/- | 6,000 mfd. 6 v. 6/6 
8/450 v. 2/3| CAN TYPES | 32+32/350 v. 4/6 
8/500 v. 2/9 | Clips Bd. | 324+32/500 v. 7/6 
16/450 v. 3/6| 16/500 v. 4/- | 64+120/275 v. 7/6 
16/500 v. 4/-| 32/350 v.  4/- | 60+100/350v.11/6 
32/450 v. 5/6 | 100/275 v. 5/6 | 100+200/275 vv. 

25/25 v Q/- | 50+50/350 v. 7/- 12/6 
50/25 v. gi- | 500/12 v. Bi | 1,000+1,000/6 v. 
50/50 v. Je | 2500/3 v. 4+ 6/6 


FULL WAVE BRIDGE SELENIUM RECTIFIERS. 2, 6 or 
2 v. 1} amp., 8/9; 2 a., 11/3; 4 a., 17/6. 

CHARGER SFORMERS. Tapped input 200/250 v. 
for charging at 2, 6 or 12 v. 1} a., 15/6; 2a., 17/6: 4a., 22/6. 

Charger circuit free _on_ request. 


All bored WALVES new & Guaranteed 
1R5 6K8 EA50 EZ81 i 
185 6L6 l EABC8010/6/ E1148 / 
IT4 6Q7 1 /EB91 HABCS80 12/ 
2X2 68A7 10/6: EBC33 HVR2A / 
384 68JM 10/6/EBC41 1 MU14 10/ 
3v4 68N7 S/6\EBF80 10/6)\P61 / 
5U4 V6G | CC84 19/6\)PCCS4 19) 
5Y3 6V6GT /6}ECF80 11/6|)PCFSO0 11/ 
5Z4 6X4 /6\ECF82 11/6)PCF82 1]/ 
6AM6 6X5 ECH42 10/ LS2 I 1/ 
6B8 787 /6|ECL82 12/6)/PEN25 / 
6BE6 12AH8 10/6/EF39 /6|PL82 10/ 
6BH6 1¢ 12AT7 1] EF41 10/6|PY80 10/ 
6BW6 1 12AU7 EF50 5/6| PY81 10/ 
6CH6 /@|12AX7 Equip PY82 10/ 
6D6 17/6| 12BE6 /6\EF50 8/6 |SP61 fi 
6F6 7/6\12BH7 1 Sylv. UBC41 10/ 
6H6 12K7 EF80 1 UCH42 10/ 
655 /6|12Q7 EF92 UF41 10/ 
656 /6|35Z4 EL32 /6\ULAL 10/ 
657 8/6/80 1 ELS4 = =610/6)UY41 10/ 
6K6 6/6|807 /6\|EZ40 10/6\)U22 10/ 
6K7 5/6'954 '6'Ez80 /6|X79 10/ 


RADIO COMPONENT SPECIALIST 


S.R. Stn. Selhurst. 


Our written guarantee with every purchase. Please address all Mail Orders correctly as below 


P. & P, I/-, £2 orders post free. 


337 WHITEHORSE RD.,WEST CROYDON 


OPEN ALL DAY—({Wed. 1 p.m.) 
C.0.D. Service 1/6. (Export C.W.O. post extra, no H.P). 


CATALOGUE 6d. 
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Drop over shroud com- 
plete with P.V.C. cushion 
sleeve handle. 


OVERALL size 


“AMPERIOR” 


(Model 4/10 PA) 


High impedance micro- 9x7 x Thin. 
phone and gram inputs - ie 
with mixer circuit and = — 


CW... or C:0.D. 


Ultra Linear and Relay 
versions available. 


common tone control. 
Output 10 watts. 


Valves: 6BR7, ECL82 (2), 
EZ81. 


Phone: 
KNOTTINGLEY 2081 


E. K. ELECTRONICS, BROTHERTON, KNOTTINGLEY, YORKS. 


TECHNICAL TRADING CO. 


4-SPEED PLAYERS. (while they _ 


S.A.E. for full details. 
of Range—3 to 60 Watts. 


WITH STAAR GALAXY AUTOCHANGERS, 

LIGHTWEIGHT DUAL SAPPHIRE TURNOVER 

P.U. A.C. 200/250 v. (Listed approx. £15). THIS 

YEAR’S BARGAIN, High finish 

am ae iHtasteated. (Post 4 £5. 15 

4-SPEED PLAYERS. Above Changer, 3 Valve 

Amplifier, Tin. speaker in two-tone Portable | 

Attache Case (worth £20). 13 GNS. : 

GALAXY SPARES. 8 available, reasonable prices. S.A.E. quotations. 
GALAXY PICKUPS. ightweight, one hole mounting, complete dual sapphire 
Xtal cartridges, all speeds. Power Point 19/6. Sonotone or Steig & Reuter 22 6. 


Acos GP65 25/-. 


RED SPOT (up to 800 Ke/s). Guaranteed 7- 
BLUE SPOT (up to 1.6 Mc/s.) Guaranteed ° 
TRANSISTORS WHITE SPOT on to 2.5 Mc ~e Gu aire OTe 10 - 
GUARANTEED / 12in. (MW31-74, CRM121, 3/31, ete.).. £5 5 O} | 
Adin. (MW36-24, C14BM, 4/14, etc.) .. £410 0 
Vv. TUBES - 17in. (MW43-64, C17BM, 4/15, etc.) .. £610 O 
T. 17in. (CRM171 only) ..... oe 0 
(EX EQUIPMENT) (All guaranteed 6 mo mnths) (ca arr. & ins. 12/6) 
GUARANTEED RADIO VALVES, BOXED, 24-HOUR SERVICE 3 EST EVER B U Y! 1 
6/6 | 6LEG Si- | 12Q7GT 7 E 10/6 , PEN45 15/- 
- 5 6- 25L6GT § 9/- PCCS4 9/- 
| oui, $F | bess = EX MINISTRY OF SUPPLY 
9/- 56 7 i366 | rcrso 126 | 
5/6 | . 216 |. 4/- PEN25 5i- 
|i oe ia. eine 2 ANADIAN P.A. SYSTEM 
| eer 38 a Ee is 
; - 50( ri 2 . ° 
a3 22 | sore Aa 4 8 | Pys0 ; | Complete with Amplifier, 4 Speakers, 
die fet - ae ee . 
ai. | g- | Base ; qi | Exes g | Microphones, Headphones & all spares 
7 I SP13¢ Pe 
thd 38 i 86 | sri 36 | 6 or 12 volt D.C. Supply COMPLETE 
46 86 E 4/6 rise 26 NEW & UNUSED. c ARRIAG E 
5- 8/- EZ 76 | peay 4 6 } PACKED IN WOODEN CASES XTRA 
HVR2A ° “~ , 
= oe | KT44 san . 52 4 For details of our full range of lines see 
6K8G 716 r 686 KTW63  @/- VP41 96 January to July issues of Wireless World 
SEND FOR SPECIAL LIST 500 ITEMS | DEPENDABLE RADIO SUPPLIES LTD 
ess 5%, and post free for a dozen or more . 
Postage 1/- (1/9 in £1 Speakers/Trans.). Min. 6d. No. C.0.D. | 
100 TEL EVIS SION SET BARGAINS TO CALLERS AT:— | 12A TOTTENHAM STREET, LONDON, W.I 
350/352, FRATTON ROAD, PORTSMOUTH Phone LANgham 7391/2 


Whatever your 4 or experience, you must read 
* ENGINEERING OPPORTUNITIES. ” Full —— — 
the easiest way to pass A.M.I.Mech.E., Shear 
Cc. & G. (Electrical, ete.), General Cer 
“NO PASS NO FEE" 
terms and details of 
Courses in all branches 
of Engineering — 
Mechanical, Electrical, 
© uto, Aero. 
Radio, ete., Building 
If you're earning 


144 PAGES 


ee! 


B: you and write for your 
t:copy of “ENGINEER- 
ING OPPORTUN- 
$: ITLES” today—F REE 


B.LE.T. 


387 College per 29- 
31. Wright Lane, 
* London, wis. 


COVENTRY RADIO 


COMPONENT SPECIALISTS 
SINCE 1925 


We have now trebled the size of our 
premises in order to supply a larger 
range of Components, Amplifiers and 
HI-Fi Equipment. 


Send your enquiries to: 
189-191, DUNSTABLE ROAD 
LUTON, BEDS. 


New Telephone No.: LUTON 7388-9 


Le 


The finest method 


for cleaning records 
Already over 200,000 enthusiastic users 


‘Dust Bug” 
AUTOMATIC GRAMOPHONE RECORD CLEANER 


PATENT APPLIED FOR 


eee 


THE 


Price reduced to 17/6 (plus 7/- purchase tax) 
fram your local dealer or 
CECIL E. WATTS 


Consultant and Engineer (Sound Recording and Reproduction) 


Darby House, SUNBURY-on-THAMES, MIDDX 


UM 


t method 
records 
astic users 


” 


AD CLEANER 


1PPLIED FOR 


purchase tax) 
r 
‘Ss 
and Reproduction) 


MES, MIDDX 


| 


AvucusT, 1958 


Wi 


Ape 
wg ~ 
AC6PEN 6/6 
AC/THI 34/9 
AC/P15 pin 

12/6 
ATP4 3/6 
AZ31 12/6 
CBL3! 24/4 
CCH35 24/4 | 
CL33 20/2 
cyY3! 17/5 
DAF96 10/6 
DF96 10/6 
DH63 9/- 
DK96 10/6 
DL96 10/6 
DM70 8/6 
EASO 1/6 
EABC80_‘10/- 
EAC9I 7/6 
EAF42 10/6 
EB34 2/- 
EB4I 9/6 
EBC33 7/6 
EBC41 10/- 
EBF80 10/6 
EBF89 18/1 
EBL2! 24/4 
EBL31 24/4 
ECC40—s«412/6 
ECC84 10/3 
ECC85 9/6 
ECF80 13/6 
ECF82 13/6 
ECH21 24/4 
ECH35 10/6 
ECH42 =: 10/6 
ECH8I 9/- 
ECL80 13/6 
ECL82 13/- 
EF22 8/6 
EF36 6/- 
EF37A 12/- 
EF39 6/6 
EF40 14/6 
EF4I 9/9 
EF42 14/- 
EF5O 4/- 
EFS4 6/- 
EFSS 10/- 
EF80 8/6 
EF85 9/- 
EF86 14/6 
EFB9 10/- 
EK32 8/6 
EL32 5/6 
EL33 20/2 
EL38 27/10 
EL41 i1/- 
EL42 12/- 
ELSI 10/6 
EL84 10/6 
EM34 10/6 
EM80 10/6 
EM8I 11/6 
EYSI 13/6 
EY86 13/6 
£Z40 9/- 
EZ41 10/- 
£Z80 8/9 
EZ81 11/10 
£Z90 8/- 
E1148 2/- 
C13 7/6 
'W4/500 10/- 
6Z32 12/- 
130 5/- 
HL23DD 88/6 
HL41 3/- 
K40N 9/- 
KF35 8/6 


XUM 


UL4I 10/6 
VALVES | UL44 =. 27/10 
| UL46 24/4 
Guaranteed | UL84 1 1/6 
All Tested | UU6 20/11 
Before UUs 27/10 
Dispatch UU9 8/6 
“ UY4I 8/6 
1 KK32 23). | UY85 10/- 
KLL32 8/6 | -VP2B 8/- 
KT24 gj. | VPI3C 3/6 
KT33C toy. | YP23 6/6 
KT36 27/10 | VP4I 8/6 
KTSS 12/6 | VR105/30 8/- 
KT66 15/- | VRII6 4]- 
KTW6! = B/- | VRISO/30 9- 
KTW63 7/6 | VUI20A 3/6 
KTZ41 6/6 | VUIII 2/6 
ME9I 7/6 | VU39 (MUI2- 
MH4I 7/9 | 14) 8/9 
MSP4/5 12/6 | W77 8/6 
MSP4/7_ 12/6 | W729 13/6 
N37 18/1 | X65 11/6 
N78 12/6 | x78 22/3 
OZ4 5/6 | X79 11/6 
P6! 3/6 | Y63 9/- 
PCC84 = 10/- | Z309 9/6 
PCF80 13/6 | 2359 9/6 
PCF82 12/6 | 2759 9/6 
PCL82 = 12/- | 1A3 3/6 
PCL83 14/6 | IASGT  6)- 
PL38 =: 27/10 | 1C2 11/6 
PL8I 16/- | 1CSGT 12/6 
PL82 8/6 | IDS 12/6 
PL83 11/6 | 1p6 12/6 
PX25 12/6 | 1HSGT 10/6 
PY80 9/- | ILS 6/6 
PY8I 10/- | jLDS 3/6 
PY82 9/- | INS 10/6 
PY83 10/- | iRS 8/- 
PZ30 20/11 184 10/6 
PEN4DD 27/10 | 55 7/6 
PEN4VA I5/- | 174 7/6 
PEN25 5/- | 1U5 7/6 
PEN44 9 27/10 | 2026 1/6 
PEN4S 27/10 | 2x2 4/6 
PEN46 7/- | 3A4 1/- 
PEN220A 4/- | 3D6 5/- 
PENA4 = IS/- | 304 9)- 
QP2i 116 | 3Q5GT 9/6 
RI6 27/10 | 364 8). 
RI9 13/6 | 3y4 9/- 
SP4I 3/- | 4p) 3/- 
SP61 3/- 
T41 24/4 5R4GY 9/6 
/ 
TH2 gj. | 5U4G 8/- 
TP25 27/10 | 5¥3G 8/- 
UIO 10/6 | 5Y3GT 8/- 
Ul4(DW4/ 5Z4G 10/- 
500) 8/6 | 6A7 13/- 
U22 8/- | 6A8G 10/- 
U25 14/6 | 6ac7 6/6 
U26 14/6 
U36 13/6 6AG5 5/6 
U37 27/10 | 6AKS 6/6 
U45 = 6AL5 6/6 
U329 «14/6 pres hm 
U403 17/5 
U404 = H/o | SAT6 8/6 
U8s0l 31/4 | 6AU6 10/6 
UABC80 10/6 | 6B4 5/- 
arm Wie [ena 
UBC41 _10/- | BAS 7/6 
UBF80 9/6 | SBE6 8/- 
UCC84 20/11 | 6BG6G 24/4 
UCF80 23/- | 6BH6 16/- 
yous fie | ans 
/ 
UCL82 —-23/- onl = 
UCL83 25/9 
UF4I 10/6 | 68W7 ~—10/- 
UF85 10/6 | 6C4 7/- 
UF89 10/6 | 6CSGT 6/6 


ALPHA ; 


RADIO SUPPLY CO;\ 


4-4 Roe — | 1 \ 


WIRELESS WORLD 


6C6 5/- | 6V6G T/- 1 15D2 7/9 
6C8G 5/- | 6V6GT 7/6 | 19BG6G 24/4 
6CD6G 31/4 | 6V6M 8/6 | 20D! 16/- 
6CH6 7/6 | 6X4 7/6 | 20F2  ~—-.27/10 
6D6 5/- | 6X5G 7/- | 20P1 = 27/10 
6F6G 7/6 | 6XSGT —_7/- | 20P3 24/4 
6F6M 7/6 | 6/30L2 12/6 | 20P5 ~—S 20/11 
6FI3 14/- | 7B7 8/6 | 25A6G 11/6 
6FIS 14/- | 7C5 8/- | 25L6GT  10/- 
6G6G 4/6 7C6 8/- | 25Y5G 9/9 
6H6 2/6 | 706 13/6 | 2524 9/6 
6H6GT 2/6 a = 25Z5 10/- 
/- | 25Z6 10/- 

= a 787 9/6 | 30F5 11/6 
6)7G 6/6 | 7%4 8/6 | 30FLI 11/6 
6]7M 9/- 8D2 2/9 | 30P4 21/7 
6K6GT 7. | 902 3/6 | 30PI2 12/6 
xc 5. | (OF! 27/10 | 30PLI 12/6 
ee gig | 1246 6/6 | 35L6GT 9/6 
Ke gg | ZAHB 1/6 | 35w4 8/6 
6K8GT 10). 12AT6 =:10/6 | 35Z4GT_—s 8 
12AT7 9/- | 35Z5GT 9/- 

6K25 20/11 | j2aAU6 = 10/6 | 42 8/- 
6L6G 9- | 12AU7——Bj-- | 50C5 11/6 
6L7 1/6 | 12Ax7 ~—-9- | 50CD6G_ 31/4 
6N7 7/6 | 12BA6 9/- | SOLEGT 8/6 
6P28 = 27/10 | 12BE6 10/- | 75 11/6 
6Q7G 9- | 12H6GT = 3/- | 77 7/6 
6Q7GT %- | 12I5GT 4/6 | 80 8/6 
6SA7GT 8/- | 12J7GT 10/6 | 142BT 3/6 
6SG7 7/6 | 12K7GT 7/6 | 185BT 34/9 
6SH7 6/- | 12K8GT 13/6 | 21I0DDT 4/6 
68/7 8/6 | 12Q7GT 7/6 | 210VPT 3/6 
6SK7 6/-| 12SC7 1/6 | 807 6/6 
6SL7GT 8/- | 12SG7 7/6 | 954 2/- 
6SN7GT 7/6 | 12SH7 5/6 | 955 4/9 
6SQ7 9/3 | 128)7 8/- | 956 3/6 
6U4GT_14/- | 12SK7 6/- | 9001 5/6 
6U5/6G5 8/6 | 12SL7 8/- | 9003 5/6 
6U5G 8/6 | I2SN7GT 17/6 | 9004 5/6 
6U7G 8/6 | 128S7Q _— 8/6 | 9006 5/6 


MAINS TRANSFORMERS 


3-Way Mounting Type. 


MT1 

Primary 200-220-240 v. Secondaries 250-0-250 v. 
80 m/A 0-6.3 v. 4 amp. 0.4 v. 2 amp. Both tapped 
at 4 v., 21/9 each. 


Primary 200-220-240 v. Secondaries 350-0-350 v. 
80 m/A 0-6.3 v. 4 amp. 0.5 v. 2 amp. Both tapped 
at 4 v., 21/9 each. 


Primary 200-220-240 v. Secondary 30 v. 2 amps. 
Taps at 3 v., 4v., 6v., 8v., 9v., 10 v., 15 v., 18 v., 
20v., 24v.,21/9each. Postage and Packing please 
add 2/- per transformer. 


Primary 220/240 


2 volt $ amp. 5/- 5 volt 2 amp. 10/- 

2 volt 3 amp. 8/3 6.3 volt 4 amp. 5/6 

4 volt 1} amp. 5/6 6.3 volt 1} amp. 6/9 

4 volt 3 amp. 10/- 6.3 volt 3 amp. 10/- 
12 volt $ amp. 5/7 

OUTPUT TRANSFORMERS 

5,000 ohms to 3 ohms. 40 m/A 4/6 each. 10,000 


ohms to 3 ohms 30 m/A 4/6 each. 5,000 ohms to 
3 ohms 60 m/A 5/- each. Universal output Trans- 
former 18 ratios available Optimum loads 3,000 
ohms to 12,000 ohms, Speech Coil Impedance 
2.5 ohms, 12.5 ohms and 15 ohms, current 40 m/A 
5/9 each. 

L.F. CHOKES (Clamp Construction). 20H, 250 


ohms 60 m/A 6/- each. 10H, 200 ohms 90 m/A 
9/8 each. 


TRANSFORMERS FOR BATTERY CHARGERS. 
Primary 220/240 volts. 6-12 v. 1 amp. 18/6 each. 
6-12 v. 3 amp. 18/- each. 6-12 v. 4 amp. 21/- each. 
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Aluminium undrilled with reinforced corner. 
Available in the following sizes — 

6in. x 4in. x < 4/6 each 
8in. x 6in. x 2bi 6/3 each 
10in. x Zin. x 7/3 each 
12in. x 3in. x each 
12in. x Sin. » each 
12in. x 8in. x 2}i each 
ld4in. x 3in. x 24i each 
l4in. x Qin. x 2bi each 
l6in. x 6in. x each 
l6in. x 10in. x each 
All are four-sided—ideal for radio receivers— 
amplifiers—power packs, etc. 


SMALL MAINS TRANSFORMER. Type TE6. 
Suitable for Television Convertors, etc. 

Specification Primary 230 v. 50 c/s. Secondary 1A 
250 v. 40 m/A. Secondary 2:6.3 v. 1.5A. Clamp 
construction Overall size. 3.9in. x 2.4in. x 2in. 
over Windings. Fixing Centres 3.3in. Price 15/-, 


COMPLETE KIT OF PARTS FOR “ MINI 7” 
£10/10/-. 


COMPLETE KIT OF PARTS FOR 4 VALVE 
BATTERY PORTABLE £7/7/-. 


COMPLETE KIT OF PARTS FOR ALPHA TRF 
SET £5/10/-. 


COMPLETE KIT OF PARTS FOR TELETRON 
COMPANION £4/8/6. 


RICHARD ALLAN 
“ BAFFLETTE ”’ 
EXTENSION SPEAKERS. 

Attractive walnut finished cabinet on 
black plinth—expanded metal grill, fit- 
ted volume control, 8in. P.M. speaker 
2-4 ohms. Large purchase from Relay 
Company of used units as above. Only 
require removal of matching transformer. 
All are in good working order. 
Offered at a fraction of original cost. 


25/6 each. POST PAID. 


LOUDSPEAKERS—ELLIPTICAL TYPES 


GR, Ne ic NN cece ntacntcnanesancconiarence 19/6 
7in. x 4in. Goodman ... 19/6 
7in. x 5in. Goodman ... 19/6 
8in. x 5in. Elac ....... 25/6 
BR SE: NE isch cadonencansdaphasinteome 25/6 


All brand new 2 to 3 ohms speech coil. 


OUR NEW 1958/59 
CATALOGUE 


Fully illustrated and including all the latest 
components it is invaluable to Amateurs and 
Service Engineers. 


Send 1/- in stamps today for your copy. 


ACOS MICROPHONE 
Manufacturer Discontinued Model. 

MIC.33-1. 

A crystal hand or desk microphone designed for 
the high quality public address and tape recording 
field, incorporating a specially designed acoustic 
filter giving a response flat from 30 to 7,000 c.p.s. 
The microphone is omni-directional and is housed 
in an attractive plastic case. 


Listed 50/-. 
OUR PRICE 29/6. 


wwf wt - 


103, LEEDS TERRACE, 
WINTOUN STREET, 


LEEDS, 7 


TERMS: Cash with order or C.O.D. 
Postage and Packing charges extra, as 
follows: Orders value 10/- add I/-; 20/- 
add 1/6; 40/- add 2/-; £5 add 3/- unless other- 
wise stated. Minimum C.O.D. fee and 
postage 3/-. 

For full terms of business see inside cover 
of our catalogue. 

Personal Shoppers 9 a.m. to 5 p.m. Mon. 
to Friday. aturday 10 a.m. to | p.m, 
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RADIO TRADERS LTD. 


23 WARDOUR ST., LONDON, W.I. (Coventry Street end) 
Phone No. :;GERrard 3977/8 Grams: ‘‘Radiotrade”’ 
STOCKISTS OF CARR FASTENER COMPONENTS 


ALL POPULAR 
TYPES 


OF G COMPONENTS 


SUPPLIED FROM 
STOCK 


SPECIAL OFFER OF CURRENT MANUFACTURE ELECTRO- 
LYTIC CONDENSERS (tubular wire end P.V.C. sheathed). 8 mfd. 
450 v., 2/6 each; 16 mfd. 450 v. 3/-; 32 mfd. 450 v. 4/-; 8x8 mfd. 450 v. 3/9; 
8 x 16 mfd. 450 v. 4/-; 16 x 16 mfd. 450 v. 4/6; 32 x 32 mfd. 350 v. 5/-. 
BIAS CONDENSERS. 2,500 mfd. 3 v. 3/65 250 mfd. 25 v. 2/-; 100 mfd. 
25 v. 1/6; 50 mfd. 12 v. 1/6; 25 mfd. 25 v. 

ELECTROLYTIC CONDENSERS. te surplus, in perfect 
condition. !00 mfd. x 200 mfd. 350 v. surge 5/6 each; 100 mfd. x 100 mfd. 
425 v. surge 5/6 each; 150 mfd. 450 v. wkg. 5/6 each. 


Regd 


TRANSISTORS: Junction type Red Spot by well-known manufac- 
turers 10/- each. 

TRANSISTOR CONDENSERS: ee ag 0 Capacitors. 
32 mfd. 3 v., 25 mfd. BG fe wh i 12 v., 8 mfd. 6 v., 
5 mfd. 12 v., 2.5 mfd. 25 v. 1.6 mfd. mfd. 12 v. All these types 
of condensers are 3/6 each. SPECIAL DISCOUNTS FOR QUANTITIES. 


AIR-SPACED TRIMMERS, 5, 10, 15, 20, 25, 50 and 75 of pre-set and 
d 


NI on ins os cab euisn ds canada saagecasbenensvbaiaenasencndeie’ oz. 21/- 
ore MICA CONDENSERS. .000!1, .0002, .0003, .0004, .0005 5/- 
per dozen. 

200 Assorted Moulded Mica Condensers, popular value......... 42 10 0 
200 Assorted Silver Mica ronan eet vo values............ 10 0 


200 Assorted Carbon Resistors, 4, 4 and | watt. Good selection £1 10 0 


PAXOLIN SHEET. 18 x 44 x xin. a 10x 10x din. gg a dyin- 
3/-; 10 x 10 x sein. 2/-; 20 x 10 x xein. 4/-. Minimum P. & Pkg. 1/6. 


MANUFACTURERS PLEASE NOTE. We hold large stocks of 
——— and other block-type Condensers, your enquiries 
are invited. 


W.W. RESISTORS. 5 watt 1/6; 10 watt 2/6; 15 watt 3/-; 20 watt 3/6. 
We carry stocks of resistors from 2 watts to 150 watts W.W. Your en- 
quiries invited. 

HIGH STABILITY RESISTORS. 4 watt 5% 6d.; 4 watt 5% 9d.; 
1 watt 5% I/-. A few values in 1% and 2% ee available. 

ALL ORDERS FOR RESISTORS C.0.D. PLEASE, AS WE CANNOT 
GUARANTEE TO STOCK ALL VALUES. 

GROMMETS. | gross assorted fin. to lit........ccccccececeeeeeceeeeeseees 8/6 
WESTECTORS. WX6, WX12, W4, I+ each..........cccceseeeee per doz. 9/- 
SIGNAL LAMP HOLDERS. Panel mounting, complete with Adjust- 
able Lamp Holder 2/+ each.............+. Siiiedaebhaknleawenkeeascaeyan per doz. 21/- 
FUSEHOLDERS. B/Lee L.356 single hole 2/6 each; B/Lee L.1033/C4 
double pole 3/6 each. SPECIAL PRICES FOR BULK QUANTITIES. 


BARGAIN by iy OF BATTERIES 


60 v. 15 v. tin 
All batteries are sealed, unused, and are tested prior to despatch. 


WEARITE COILS. PA4, PO4, PAS, POS, 1/3 each............ per doz. 12/- 
4-WAY PUSH BUTTON UNITS. 2/6 each. Knobs for same, 3d. each- 
POINTER KNOBS. Small black with white line 7/6 per doz. Small 
white with black line 8/- per doz. Both types tin. spindle. Large price 
reductions for 1,000 lots and over. 

VALVE HOLDERS. Moulded B9A 7/6; B7G 6/-; Int. Oct. 9/-; Eng. 
Oct. 4/6. Valve holders fitted with lower can 1/6 per doz. extra. 
SCREENING CANS for B7G and B9A 6/- per doz. 


CO-AXIAL PLUGS, SOCKETS AND CONNECTORS 


PYE TYPE. we 3911, 1/6 each; y vigpee 8 és — V6; ~"ten” 
con. 2/-, F. & E Type: LS-I-PF, 2/- 1-250 c 2/-; JS-I- 
BHF, 4/6; PL259 DE, 4/6. LARGE QUANTITIES “AVA -ABLE. 


SPECIAL PRICES FOR 100 and 1,000 lots. 


JONES PLUGS AND SOCKETS. 4 pin 2/6 pair; 6 pin 3/6 per pair; 
8 pin 4/6 per pair; 12 pin 6/6 per pair. If cover required send 1/6 extra per 
cover. 

WANDER PLUGS. Red and black..........:cscccccsssvesseseeeneeseees 
PHILIPS TRIMMER TOOLS I/- each 


CASH WITH ORDER OR C.O.D. 


ALL ORDERS DEPT. W.! 
ALL ORDERS FOR LESS THAN £2 ADD POSTAGE 
We invite your enquiries for items not listed. 


Trade Counter open 9 to 6 Monday to Friday 
Also 9 to | Saturdays. Callers welcomed 
WHOLESALE MANUFACTURERS AND EXPORT ENQUIRIES INVITED 


WIRELESS WORLD 


AuGusT, 1958 


OFFER THE BEST 
FOR YOUR MONEY! 


MULLARD “3-3" QUALITY AMPLIFIER 


An ideah companion unit to the JASON 
Tuner. A really first-class 3-valve 3-watt 
Amplifier giving Hi-Fi quality at a reason- 
able cost. Mullard’s latest circuit. Valve 
line-up: EF86, EL84, duty mains 
trans. giving extra HT and LT for Tuner 
Unit addition. 

Variable treble cut and bass boost controls, 
' sensitivity 100 for 3-watt output. 
Frequency response + or — ldb, 40 o/s 
to 25 ke/s. 


_——. amplifier a and tested = 
t 


put tr 


Mullard pees mer a 
(less speaker) 


Carr. and ins. 4/6. £8. 8.0 


Wired Power 0/Put Socket with Additional 
Smoothing for F.M. Tuner 10/6 extra. 


JASON F.M. TUNER UNIT 87-105 mc/s 


Designer Approved Kit of parts to build this modern highly successful unit, drilled 

chassis and superior type dial. Coils, cans and all quality components, etc., for 

only 5 gns., post free. Set of 4 spec. EF91 or equiv. valves 30/-, post free. Iilustrated 

handbook with full details, 2/-, post free—Free with Kit. 48-hr. Alignment Service 

-p.& p. AND NOW—Jason ** Mercury ’ Switched F.M. Tuner, with A.F.C, 
Complete kit only 8} gns, plus 2/6 p. & p. 

Set of 3x E F 80 valves, ngftheter| price 21/-. 


7/6 and 2 


ELECTROLYTICS ALL TYPES NEW STOCK | TYGAN FRET (Murphy pattern), 12in. x 
2 =; 12 in. -; 2. 
TUBULAR CAN TYPES | 37".2 eee ee 
25/25v., 50/12v. 1/9 | 8+8/450v. 4/6 | NEW 
50/50 v. 4/500v. 2/- 8+16/450 v. 5/-| BOXED VALVES GUARANTEE 
100/250 v. 1/g | 8+16/500 v. 5/6 | 1R5,1T47/6 | EABCS09/6 | EZ81 8 
16+16/450 v. 5/6 | 185, 1847/6 | EB91 MUI4 9) 
8/450 v. .... 2/3 | 16+16/500 v. 6/- | 384°3V4 8/- | EBC41 | POC84 10) 
8/500 v..... 2/9 | 16 +16 +8/350v 5/6 | 524 /6 | ECC83 1 | PCF8O } 
+8/500 v. 4/6 | 32+32/350 v. 5/6| 6AT6 8/6 | 84 19/6 | PCF82 10) 
8+16/450 v. 5/- 23 +32/275 v 4/6 | 6K7 6 | 1 | PCL83 19) 
16/450v. .. 3/6 50+50/350 v. 6/6 | 6KS 16 2) PL82 10j/- 
16+16/450v. 5/6 | 60/350 v. 6/6 | 6Q7 16 | 210/6 | PLS83 11) 
32/350 v. .. 4/- | 60+250/275v.12/6 | 63N7 6 8110/6 | PY80 
32/500 v. .. 5/- | 64+120/275v. 11/6 | 6v6 6 1 PY81 
32+32/350 v. 5/6 | 100+200/275v.12/6| 6x4 7/6 1 PYR2 8 
32 +32/450 v. 6/6 ' 100/270 v. 6 | 6X5 7/6 10/6 | PY83 10 
7C5 - 322 , 
MIDGET TRANSISTOR TYPES. uF 4uF.|70, 26 ie| va 18 
8uF, 6v. 3/6; 6uF, 10uF, 16uF, 3v., 3/63) Daros g/- 1 UBC41 9 
32uF, liv.. 3/6. | DFO6 Di 11) UCH4210 
CONDENSERS —Silver Mica. All pref. | DK96 Q/- 12/6 | UF41 10/- 
values, 2 pf. to 1,000 pf. Gd. each. _ Ditto | DLS _ B/- | 14/6 | ULAl 106 
ceramics 9d. each. Tubulars 450 v. T.C.C.,| 35L6 10/6 § UY4l 86 


etc., .001 ge 8 .01 and 4 - v., 9d. each. | SPECIAL PRICE PER SET 
02-1 1/- each. Hunts, 1/6. 5| 1R5, 1T4, 185, 184 or 384 or 3V4 27/6 


T.C.C., 1/9. .001 6kv. 56 001 20kv. 9/6. | DK96, DF96, DAF96, DL96 ...... 35)- 
6K8, 6K7, 6Q7, 6V6, 5Z 6X5 Jo 
CLOSE TOLERANCE CONDENSERS $/Mica. | "KS, 8K7, 6Q7, 6V6, 524 or 6X5 35) 
10°% Type. 5pi.—500 pt., each 1/~; 600 pt.— | Vol. Controls | 80,.°7 7, COAX 
5,000 pf., each 1/3. 1% Type, 1.5 pf.— ‘ ABLE 
50 pf. (Tol. 1 pt.), 1/9; 56 pf.—500 pf. each | Lom ratios: 10-000) sraNDARD fin 
1/9; 575 pf.—5,000 pf., each 2/- Long spindles, 1 yr.| diam. Polythene 
RESISTORS.—Pref. val. 10 ohms 10 M ohms. | guarantee. Midget | ar agar RADE 
Ediswan type, lin. A ONLY 
CARBON, WIRE-wouND | ¥il 
20% Type, i w.,3d.;| 5 w. \ 25 ohms—1/3 | No, Sw. 3/-; 8.P 8d. yd. 
w., 5d.; 1 w., 6d.; | 10 w. 710,000 1/6 | sw., 4/-; D.P. Sw 
6 w., Od. 15 w.) ohms "2 ’ “Linear Ratio, | SPECLAL—Semi-air 
1/9 | 10,0000hms—2Meg- spaced polythene. 


33,000 ohms. Less switch, | 8° ohms Coax. tin. 
| dia. Standard core. 


o% ents we. | Sw. 15,000— 
o Hi-Stab, iw. DY -. 


110 w.J ohms 2/3 | 3/- each. Coax plugs aaeus dul 
WIRE-WOUND l/-. Coax sockets, | 0% ‘Od. yd. 
roe 3 w. LAB. COLVERN, | 1/-- (Oey ees | 5 
Pre-set Min. TV, | ¢te- Standard Size Pots | Outiet Boxes, 4/6.' IDEAL BAND 3 
Type Knurled Slot. | 24in. Spindle. High | watyg TRANSFORMERS.—Made in our 
ted Knob. All| Grade. All Values. | own Workshops to Top Grade spec. Fully 
values 25 ohms to} 100 ohms to 50 K., | interleaved and Impregnated. RADIO 
30 K., 3/- ea. 50K. | 5g: 100 K., 6/6. | AND AMPLIFIER TYPE.—250 v., 60 mA. 


4/-. Ditto ne B P t, 6.3 Ve 
Track, 50 K., to | W/W EXT. SPEAKER riggen ph? ~ ghd a, rect. pa 
2 Meg., 3/-. CONTROL, 100, 3/-. | IS0LATION TYPE.— Low leakage with or 
SPEAKER FRET.—Expanded Bronze | Without 25% sec. boost ee ae 
anodised metal 8 x 8in., 2/3; 12 x 8in., | 1° 1 or 1.25, , 10/6; 4 y 
B/-; 12 x 12in., 4/6; 12 « 16in., B/-; 24 x | 6-3 v- 10/6; ia. ¥: 20 . Ditto with 
12i = et Prefe: i mains primaries ? 250 v., 

in. Gi> ete. Ereterred sizes only. SPECIAL TRANS.—Wound to your Te 
SENTERCEL RECTIFIERS. H.T. Type | quirements. 


E. 
Fly-Back Voltages. K3/25 2 kV., 5/-; K3/40 
3.2 kV. 6/9; K3/45 3.6 kV. 7/3; K3/50 4kV., 


LOUDSPEAKER.—P.M. 3 ohms 2}in 


Elac, 17/6; 3}in. Goodmans 18/6; 5in. 


7/9; K3/100 8 kV. 13/6; etc. MAINS | Rola 16/6; Gin. Elac 18 8;7 x 4in.Good- 

TYPES.—RMI1 125 v. 60 mA., 4/9; RM2| mans Elliptical 18/6; Rola 20/+; 

125 v. 100 mA. 5/6; RM3 125 v. 120 mA., | 10in. B. and A., 25/- Soin. WB-HF1013 
6; RM4 250 v. 250 mA., 16/-; RM4B type | 99/9; 12in. Plessey 15 ohm with 6 x 4in 


270'mA. 17/6; RM5 250 v. 300 mA., Q1/-. | Tweeter and Cross Over Filter, 97/6 
ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHENSIVE STOCK. 


RADIO COMPONENT SPECIALISTS 


70 BRIGSTOCK RD., THORNTON HEATH, SURREY 


Phone: THO 2188. Hours 9 a.m.—6 p.m., | p.m. Wed, 
Open all day Saturday, By Thornton Heath Station, 
: 

Kindly make cheques, P.O.s, etc., payable to T.R.S. Post. 
101b. 2/9. Bargain Lists $4 


Terms C.W.O. 
and Packing up sto . a lb. 1/1, 3lb. 1/6, Sib. 2/-, 
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IVE STOCK. 


AUGUST, 195% 


Visit the 


AMPLIFIERS BY: 


VERDIK GOODSELL 
ARMSTRONG QUAD 
ROG LEAK 
DULCI W.B., etc. 


AUTO-CHANGERS 
BRAND NEW OFFER! 
COLLARO 4-SPEED 
AUTO- /~-. 

CHANGERS , / 


incorporat- lv’ 


ing auto and 2 i 3 
manual con- nl E 
trol. Com- wn 


plete with Studio crystal p.u. and sapphire 
stylus. 
£7-19-6 


BS.R. 4-speed Model T.U.8 Autochanger, plays 
Tin, 1Oin. and I2in. mixed records. Crystal 
10 pick-up. £7/19/6. (Plus 5/- post and ins.) 
GARRARD 4-SPEED SINGLE PLAYER 
UNIT with GC2 t/over cartridge for 78 and 
LP. records. Our price £7/10/-, 4/6 post and ins. 
4SPEED COLLARO. 4/546 single player with 
Studio t/over pick-up. Limited number only. 
Our price £6/19/6. (Plus 3/6 post and pkg.) 
COLLARO JNR. 4-speed motor and t/table 
with Acos crystal t/over cartridge. Our price 
4/10/- complete. 3/6 post and ins. 


GRAM. MOTOR AND T/TABLE only at 
8/2/6. Post and ins. 2/6. 


THE NEW 6B.S.R. 4-SPEED TU9 record 
player using the new B.S.R. ful-Fi crystal cart- 
ridge. Our price £4/12/6. (Plus 4/- post and ins.) 
PICK-UP SNIP 
featherweight pick-up with HGP 59/1 
artridge and pick-up rest ...........seceeceees 
Plus 1/6 post and ins. 

NOW IN STOCK. Collaro 4-speed 
xription turntable and pick-up. £19/10/-. 
ind packing 7/6. 


trand New 5-valve RADIOGRAM CHASSIS 
tomplete with valves. 


Our price 
Plus 5/- post. 


t/over 
32/6 


tran- 
Post 


Superhet with 
long, medium 
and short wave 
bands. Pick-up 
and ex. speaker 
sockets. Our 
price £9/10/-. 
Plus 7/6 p. & ins. 


and equipment. 
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designed 


Hi-Fi Centre 


TUNER UNITS 
AM/FM CHASSIS 
RADIOGRAM CHASSIS 
BY LEADING MAKERS 


THIS MONTH’S SNIP 


LIMITED QUANTITY OF 
Yin. and 12in. MAGNETIC 
T.V. TUBES. BRAND 
NEW AND BOXED BY 
FAMOUS MAKER 
SPECIFICATION 12in. TUBE 


a. heater current, max. anode voltage 7 kv. 
OUR PRICE £5/17/6. Crating and carriage 11/6. 


Will replace most MAZDA 12in. 2 v. Tubes. Flat 
face, white fluorescence triode, 2 v. heater, 
1.5 A heater current, anode voltage 10 kv. 
OUR PRICE €8/19/6 including mask. 9in. TUBE. 
ey face, white fluorescence, 4 v. heater, 


BABB BLIIOSIOI IO 


ANOTHER BARGAIN 
Due to the popularity of this chassis, we have 
been able to reduce production costs and can 
now offer our 1958 AM/FM R/G Chassis at 
19 gns. complete, 


Pee | 
with printed 
Iuminated dial; 


Eight-valve AM/FM chassis 
circuit FM tuner section. 
4 waveband; coverage 1,000-2,000 metres, 
200-550 metres, 15-50 metres, 88-100 Mc/s. 
Dimensions 13 x9x6in.; Fully guaranteed. 
Exceptional value—only 19 gns., plus 7/6 
post and ins. 


a ed aa ee 


A COMPREHENSIVE ee of Hi-Fi 
speakers by G Wha » Ww. 
G.E.C., Lorenz, etc. cesar: units by Good- 
mans, "Wharfedale, TS.L., Elac, etc. 


a 


STEREO! 

WE ARE NOW DEMONSTRATING THE | 
NEW STEREOPHONIC EQUIPMENT 
ROGERS. 
Hi-Fi stereo reproduction from tape, records 
and radio. Designed to match most R.D. 

Junior Units. Price £18/10/-. 


New Stereo Control Unit for 

The new B.J. Stereo Cartridge with diamond 
| 

| 

| 


stylus, £8/8/-. 

B.J. Tan Il Arm for Cartridge, £4/7/6. 

Brenell Mk. 5 Tape Recorder and Hi-Fi 
Speaker with all the latest features, 64 gns. 
Mic. extra. 

Stereo heads and amplifiers available for this 


recorder. 

BRAND ray sees METERS 
UR 

1 M/Amp. peo= 10 Scale 2}in. diam.. 50/- 

100 M/Amp. DCO—100 mA 3-in. diam. 50/- 

100 Micro Amp. D.C. 0-2fmA. 0-250 v. 

BN, QIN a occcscccccscrseccsocsonenvnnsncs 85/- 
~ he a 0-500 v. (1 KVPV) 3-%in. 6s) 
1000. D.C. 0-1000;v...(20 KVPV) 3; in. we 
300 VAC. 6.300 v. Sin. diam, SO 

Post and packing 2/6. 


BRAND NEW 0-1 AMP. I2in. SCALE R.F. 
METER 


Thermocouple 5/-; 0-300v A.C., 2tin. scale, 
moving iron meter, 25/-. Post 2/6. 

0-1 M/amp. meter, M/C flush mounting 17 6 
0-100 amps. 50 c.p.s., 44in. meter ...... lo 0 
0-50 amps. moving iron 6in. meter 43 10 0 


All brand new and boxed. Post and ins. 1/6, 


EXCEPTIONAL VALUE. New Triplett 
A.C./D.C. pocket Test Meter with test prods 


and . 1S oagees 1000 ohms per volt; 
ray 300/250,000; milliamps 0-10/100/500; 

A.C./D.C. (orser2s6/1 ,000/5,000 volts. Only 
£5/10/-, plus 2/6 post and pkg. 


~_—_—uaererrnorroreereeneaaeaeeaeeeeeee_eeeeeeeeeeeee 


ANOTHER SCOOP—50 ONLY. Brand 
new Collaro Mk. Ill Tape Transcriptor with 
digital counter. Price 15 gms. Carriage and 
pkg. 12/6. Pre-amp. power pack for above 
deck, £21, plus 3/6 post and pkg. 


é 


3 NEW RECEIVERS FOR 
CONSTRUCTORS 
1 valve J w. radio, 24-40 metres. 
ponents, 35/-. 
Beginners’ transistor pocket radio, miniature 
components, 35/- complete. 
Personal portable radio. 
plete, 35/-. 


All com- 


All parts, com- 


eoee @ee3eenrpsees#s#ee#e2ss2se?eststse8@ 88 @ @ 


SPECIAL NEWS 


' For all Constructors and Browsers. NOW OPEN our new “‘walk-around” Bargain 
Basement, exceptional! sale offers of manufacturers’ and Govt. surplus components 
IT WILL PAY YOU TO PAY US A VISIT. 


‘eeeoeoseeoeeseeesvsee7#es2#e7e#ee#8e?e8eeec80 88 @ 


EXTRA SPECIAL OFFERS in SPEAKERS 
12in. Plessey P.M. speaker, 3 ohm speech coil, 
32/6 plus 2/6 post and ins. 

10in. Rola P.M. speaker, 3 ohm speech coil. 
Astounding value, only 24/6 plus 2/6 post 
and ins. 

4tin. Plessey P.M. speaker, 3 ohm speech coil, 
14/9 plus 1/6 post. 

2tin. ROUND SPEAKER 

Itin. deep 16/6 plus 1/-. 


SPECIAL OFFERS TO TRANSISTOR 


CONSTRUCTORS. New range of sub- 

miniature capacitors by well-known manu- 

facturer. All a. 2/6 each. 

uF 18v. 16uF6v. 25 uF6v. SuF 125 v. 
|}SuF6v. i6uF 125 v. 25 uF 6 v. 32uF 3 v. 

25uF 25 v. 80 uF 6 v. 


152/3 FLEET ST., LONDON, E.C.4. 


Business hours: weekdays 9-6, Saturdays 9-1. 


@ | TRANSISTORS. Junction type PNP. Red-spot 
audio freq. 6/6. R.F. 18/-. 
® | All TELETRON and REPANCO transistor 
7 components in stock. 
e SENSITIVE GERMANIUM DIODES. 3 for 
2/6. New GD3 diodes 2/6 each. Mullard OA8I 
@ | diodes 6/-. Postage 6d. 
Dept. B, 


Telephone: FLE 2833 


136 


CABINETS & 
ENCLOSURES 


By 
STAMFORD. 


We are specialists in 
High-Fidelity enclo- 
sures built strictly to 


WIRELESS WORLD AUGUST, 1958 


The FAMOUS R/T 


(| ' \ | 
MIRROR GALVO Ss. Instrument resistances, }} | 
190 ohm. External resistance 1,400 ohm. Sensitivity 
2,200 M.M.S. NEW, in wooden transit box. Size | 
13 x6 x 6in. 


£3/15/- 
ELLIOTT PEN RECORDERS. 


Decibel Meter 0-ImA. 


2 “ W/S No. 22 is a complete R/T and W/T station, operati 
the specifications of Suitable for measuring sound, atmospherics, etc. } from 2-8 Me/s. (37.5- 150 metres). Set may be used on C. Ww 
the leading speaker Price on request. M.C.W., and R T, with Break-in working possible on C.W,, 
manufacturers, and KING PIN INDOOR T.V. AERIALS. nn 3, Dipole and M.C.W., complete with 500 Micro-amp. meter and 13 
have pleasure in ine 76. B.B.C, 13/6. Combined IL.T.A./B.B.C. 16/-. valves: 2 of ARS, 1 ARDD5, 5 of ARP 12, 1 of Arp 34, 1 of 
| Fully adjustable any angle. B.B.C. PM Radio 9/-. CV65, 3 of VT52. In excellent condition £5/19/6. Carr. 


troducing an entirely 
new range of 
élosures for the 


| f (AIL without co-axial cable). 15/- 
DASHBOARD birt CLOCKS. Panel 
size 24in. By well-known makers. 7 


£2/17'6. 
VENNER 8-DAY CLOCKWORK TIME ‘SWITCHES. 


en- mounting 12 v. vibrator type Power Supply Unit for above set, 22/6, 
Carr, 5/6. For price list of additional 22 set accessories send 


stamped addressed envelope. 


COMPL"TE WHARFEDALE RANGE 230 volts, 1 aa. 3k x 2} x 2hin., with key and con- e 
Y SATURDAY necting socket 7/6. 
CFSE Ale 2S i ioe HIGH-SPEED ‘UuBorro-macnetic ee 

|| Eeicore oon nae bes eas « OU"T"Re 1] WALKIE-TALKIE No. 38 MK. Il 
METAL RECTIFIERS. Ex-Govt., made by 8.T.C., 

250 v. 60 mA. Size 5jin. x lin. dia. Unused. 7/6. RIGHT IN PRICE AND 
ELECTRO MAGNETIC wh hare I , every 1; 
one perfect, 400 and 500 ohm coil, counting to 9,999 SIZE—9 x 6 x 3yin. 
operated from 25 v.-50 v. D.C., 44 ong x 1} x lin Ideal for search parties, fire 
many industrial and domestic applications. 5 beieades, civil defence, build 
0-1 MOVING COIL MILLIAMMETER. Overall dia. ee ee ee eee 


contractors, etc. 
mately 5 miles, 7.4-9 Mc/s. Brand 
new condition. Complete with 
5 valves, headphones, throat mic., 
junction box, aerials, harness 
signal satchel, spare set of valves 
and instruction card with illustra- 


3hin. dial, 2}in. flush panel mounting. Range approxi- 
perfe ct wi rking order. 6. 
DECIBEL METER. Moving coil 


(0db=.775 v. (R.M.S.), 


Guaranteed in 


reading— 
overall dia. 4}in. 


30 to zero 
dial 3in. 


}] £2/15/- 
| MOVING COIL HAND MIKE. Type No. 7. 7/6. 
|] UNISELECTOR SWITCHES. Have many applic: ation 8 


including automatic tuning, circuit selection, etc. 


Operation on 24-50 v. Half wipe 6-bank 2/6. tions. Operated from dry bat- 
EX-G.P.0. DESK PHONES with a dial 0-9, in black teries H.T. 120/150 v., and LT 

bakelite case with handset attached. £2 pragite al sy ied 
RELAYS. Type 3,000. 1,000 ohm coil, 2,000 ohm coil, Ba Cay Sap: SS ee ae 
| 500 ohm coil, and 50 ohm coil. 7/6 each condition, our price £2/17/6 each, 

* ili a <1 MILLIAMMETERS 2in. dial Reading 30-0-30, p. & p. 7/6. 
Demonstrated at o our > Sew Showroom flush mounting. Ex-Govyt. Not checked for accuracy ® 

Weymouth wag oly yy Road), London, E.2 | a RADPHONES. Licht wels ht. 7 6 | RECEIVER-TRANSMITTER No. 18 Mk til 
HOURS 9.30—5.30. 7 p.m. WEDNESDAY ||| TUFNOL SHEETS, jin. thick, 47Jin. x 47}in. £2, ]| 6-9 Me/s., Rec. can be detached from Trans. Unit, built-in 


23in. | micro-amp-meter, complete with headphone and mic., aerial 


l6in. 7/6, 16in. x 16in 5, - pe r she 
COMPREHENSIVE DEMONSTRATIONS OF OUR NEW : In excellent condition. Our price 75/-, p. & p. 7/6 


WHARFEDALE ENCLOSURES apie | ete. 
Using Super 12 FS/AL; W 12/F8, 10in. Golden, 10in. Bronze Al! prices include carriage. 


* 
and an entirely New and Very Attractive CORNER EN- | MIDGET ROTARY TRANSFORMER 
CLOSURE FOR THE WHARFEDALE 3-way system and || 29 LISLE ST. (GER. 2969) LONDON, W.C.2 || 
embodying their patent Acoustic Filter. (Used with the | aw! SIZE 
approval of Messrs. Wharfedale Ltd.) Closed Thursday 1 p.m. Open all day Saturday | | ; at 3 me 
np. 11.5 v. Output 
EACH ENCLOSURE is Hand-made throughout in “nis & 2a 
superior jin, material, acoustically lined and quilted } 365): - ‘ 
interior. a — _ - . 30 mA. ran 
new and _ Trop. 
Seog cabinets “e hea Gy a Oak, fe yg een packed, 10/0 an | 
ahogany veneers finished to shade required. Delivery al ss ies ! 
12/6 in England and Wales, Scotland and N. Ireland NEW G.E.C.,S.T.C. AND “WESTALITE | p. & p. 1/6. 


5/-. 
Write for Catalogue of Equipment and cabinets for 
EQUIPMENT, RECORDS, SPEAKERS, PYE BLACK 


SELENIUM RECTIFIERS. Largest L.T. 
ONLY Makers’ 
LATEST GOODS supplied NOT Surplus. 


range in Gt. Britain. 


EX G.P.0. ELECTRO Brand new, 32/6 per pail t 
BOX, AND GOODMANS AXIOM ENCLOSURES. S.T. & C. E.H.T. K3/I5, 5/ ; K3/45, 9/4; || MAGNETIC COUNTERS, _p. & p. 2/-. 
Satisfaction guaranteed or money refunded, K3/ 50, 9/10; K3/100, 16/83 all post 4d extra. 5 x 1 x l}in, 4 figures, HIGH SPEED RELAY, 


various voltages D.C. 3 


ANY CURRENTLY AVAILABLE EQUIPMENT OR SPEAK- 2 bobbins, 1,000 ohms each 


sizes. Post, under £1 add i/- over £1 add 1/6. 


as used by Govt. Depts. and the Services. 
acturers* 


Trade and manw 


enquiries invited. 


Postage and Carriage quoted, British Isles only. 


FINSBURY 
TRADING CO. 


12 STOKE NEWINGTON HIGH ST, 
| LONDON, N.16. Tel.: CLissold 7342 


Wholesale and Retail. 


ER CAN BE SUPPLIED. FITTED FREE OF CHARGE, | BRIDGE CONNECTED FULLWAVE: || igi24 v. 100/110 v. 200 5/6, p. & p. i/- 
17 v. | a., 13/4; 1.5 a. 26/6; 3 a., 30/6; 4a., 230 v., 7/6 each, p. & p. 1/6. U.S. HIGH SPEED RE- , 
canna 38/-; 5 a., 38/6; all post 6d. 33 v. | a., 22/9; | | INTERCOMMUNICATION = 1 AY. 390 ohms coil 2.05 ¥. 3 
1.5 2., 45/-; 3 a. 54/-3 5 a., 68/3 all post 1/6. HAND SETS, eclf-energised, = ijustable contacts, Bis 5 
54 v. | a., 33/n5 1.5 a, 62/n5 2a. 74/n3 3a. 74/5 || ertrcity vor batteries P&B. 1/3, ; 
5 a. 97/=; 72 v. | a. 42/3 1.5 a. 78/-; 2 a. 95/-; required, connect with HEADPHONES M/C, com- 
| 3a + 3; 5 a. 124/-; 100 v.. Fa. 61 ws 1S & | 2-way bell wire, clear range plete, 9/6 per set, p. & p. n 
al . 134/-; 3 a. 134/-; 5 a. 180/-, all post of several hundred yards, 1/6. R 
EX U.S. AERIAL, 9%it. spring loaded and fully collapsible, } 
. complete with cords and guys, ideal as aerial or fishing 
enen CONNECTED WITH Ziine |] ore i 106 nee OL a 
SQUARE COOLING FINS 17 v. 6 a || AERIALS, 3 four foot “F” rods, bottom, centre and top i 
53/7; 10 a. 6l/-; post 2/6. | (t apering) | sempre sections, 10/6 per set, p. & p 2/3. v 
BRIDGE CONNECTED HEAVY DUTY ciathauneaattiiiin lh t 
FUNNEL COOLED or 7iin. SQUARE 
COOLING FINS. Both types, same price. for talking, singing or announcing in 
17 v. 20 a. 120/-; 30 a. 172/-; 50 a. 280/-; 33 v. || over your own radio, simply connect 
6 a. 89/-; 10 a. 102/-; 20 a. 202/6; 54 v. 6 a. || t your Radio pick-up - . . 2 Broad- 
cs “ae ‘ we casters ake a 2 s) itercom. 
os pag = ge rp a house phone. No electricity or battery 
" a $ ™ /-3 |. required, Just connect with 2-way wire. 
rag orgy gh (BRIDGE) 12-15 v. D.C. 12/6 ea., p. & p. 2/-. 
0.6 a. 12/-; a. 30/-; 2 a. 32/6; 5 a. 37/6; || M/C METER. 0-15 and 0-600 v. 
1.0 a. 64 6; ‘oe a. 117/6; 30 a. I71/- 50 = 278/-: aeons ae ex equip- & 
24 v. 1.2 a. 30/-; 5 a. ’60/ 3 10 a. ‘109, 6; 20 a. METER. 2}in., 0-1 amp., pro- 
| 208'-; 36 v. 12a, 47 6;5 a. 82 6; 10a. 1154/6; | jecting type the ermo-couple, hew 
}} 100 v. 1.2 a. 82/6; 2.5 a. 1594/6; 5 a. 195/6; and boxed, 6 & P. 1/3. = 
| 10 a. 391/-; All post extra 1/6-3/6. EMT U.S. MIDGET MOTORS, 2% 1}in,_ 1216 each, me Ks vA 
Rects. 14D.134, 25/-; 36 E.H.T. 60 35/10, post nt e thngh 3 i endl 
| 4 4d. | ma. AC/DC meter, rects. 14/6. hh _ ee ee a MID 
te “G.E.C.” (BRIDGE). 6 and 12 v. D.C Special prices for bulk quantities || > 
1 a. 7/6; 1.5-2 a. 8/6; 2.5 a. 11/9; 3 a. 14/9; tin 
/ ‘beg 2 |, Stockists of W/S No. 19 and spares. || 310, 
4-5 2. 16/6; 6 a. 23/6; 10 a. 34/-; 14 ., 42/-; 1 
|] 24 v. | a. 12/6; 1.5 a. 14/3; 20. 15/6;3a.]/ 2 TERMS C.W.O. _—* 
26/-; 4 a. 29 6; 6 a. 36/6; 10 a. 75/-; other We specialise in Telephone and Z.A. Equipment and spar — 
G.P.37/2 | 
| 
} 


G.P.37/1. With taper legs in place of record storage- 
£3. 


» OF eposit and 9 payments of £2/6/5. 
Sft. 2in. Wide, 3ft. 3in. High, 174in. Deep. 
£32, or £4/16/- deposit and 9 payments of 23/5/-. 
Correspondence only:— 
A. L. STAMFORD (Dept. C.4.) 
20, College Parade, Salusbury Road, London, N.W.6 


T. W. PEARCE 
66 Great Percy Street, London, W.C.1 


Off Pentonville Road. Between King’s Cross and Angel 


XUM 
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PUBLIC ADDRESS 
AMPLIFIERS 


Two KT,66 giving 25 watts Push-Pull 
Output 110V-230V A.C. Mains. Ideal 
Factories, Fairgrounds, Sports Clubs etc. 
Built to most stringent Admiralty speci- 
fication. Volume, Base and Treble Con- 
trols. Built in meter with switch for 
checking valves in operation. Paper 
block smoothing. Requires only 150 m-v 
high impedance input from gram or mike 
for tull output. Tapped for 3.5-7-15 ohm 
Speakers and 600 ohm line. 

BRAND NEW in original cases, £12/17/6° 
Carr, 12/6. Overall size approx. 17” x 
17” = 8 We. 68lbs, 


zi 
ICE AND 
xX 3gin. 
ee ate METERS BRAND NEW 
ot GUARANTEED PERFECT 
e aed a Charging types. 
s, throat mic 24 amp. D.C. M.1. 2in. fl. rnd. 7/6 
rials, harness 5 amp. D.C. M1. 2gin. fl. rnd. 11/6 | 
; f val 74 amp. D.C. M.1.34in. proj.rnd 12/6 
9 amp. D.C. Hot Wire WR. 
: Ss eS eee 6/6 
0 v., al 
In brand new Voltmeters. 
, £2/1'7/6 each 6 V. D.C. M.C. 2$in. proj. rnd. 8/6 
12V. D.C.M.C. 24in. proj. rnd. 8/6 
25 Volt D.C. M.C. 2in. fl. rnd. 7/6 
18 Mk iil 30 Volt M.1. 3in. proj. rnd .. 10/6 
Unit, built-in 40 Volt M.C. 2in. fl. sq.......... 9/6 | | 
and mic., aeria 250 Volt A.C. rectified moving | 
y/-, p. & p. 7/6 coil linear scale 34in. fl. rnd. ...  35/- | = 
300 Volt A.C. M.1. 2gin. fl. rnd. 22/- ‘ela z 
ORMER 400 Volt A.C. M.I. 44in. fl. rnd. 35/- en a: 
— Mittiammeters MAINS POWER SUPPLY UNITS, potted and sealed 
11.5 v. Outpu 50 mA M.C, 2in. fl. sq.......... 7/6 transformer and choke by famous maker. Mounted on me __) 
10 ov. at 30 mA M.C. 2¢in. fl. rnd....... 9/6 metal chassis 64 x 7$in. complete with 5Z4 rectifier valve 
mA. Bra 100 mA M.C., 2¢tin. fl. rnd... 9/6 and ‘full smoothing. Input os 220-230-240 Volts. Nye DCL MIG Shine meter ~ 
nd Troy 500 mA M.C. 2¢in. fl. rnd....... 9/6 Output: 77 V D.C. at 100 mA a — ae “ 
1 mA. M.C. 2$in. fl. rnd.......... 22/6 3 V. A.C. at 4.5 amp scale, mounted in bakelite carrying case 
ked, 17/6 « 500 Microamp latest type €3 V. A.C. at 2 amp 7% oe aie es << and 
& p. 1/6 Ernest Turner 2in. fl. rnd. Rectifier supply 5 V A.C. at 3 ome. Ps conservatively | test 'eads - 
with mounting ring and scaled aon rated. Price 42/6 plus P. & P 
08. .. 19) 
32/6 per pa 500 Microamp ¢ ex. equip. 'M. i. 
2in. rnd. scaled 0-15 and 
>EED Reneaper EY Wi <cGeus cnaseeasercusaennctnns 14/6 
1,000 
. Ae 
Thermo-coupled 
PEED a 
7 2 il 2.0 350 mA 2in. rnd. ede __ 2/6 
contacts 500 mA 2in. rnd. plug-in......... 2/6 | 
. POSTAGE ON ALL "METERS 1/- } 
INES M/C, con | 
per set, p. & B U.S.A. PRECISION SERIES 834.S 
» eptlanabla MULTIRANGE TESTERS (for 
pon sg A.C. and D.C. volts, ohms and milli- MUIRHEAD PRECISION KEY SWITCHES. Low 
aerial or amps, basic movement 400 microamp., capacitance, 6 single pole c/o each side. Brand new 
1, centre in wooden carrying case, complete Chrome-plated bezel. Price 12/6 each. P. & P. I/- 
se with test prods, new batteries, guaran- MUIRHEAD VERNIER DRIVE. Scaled 0-180 degrees, 
teed perfect. Price £6/19/6. P. & P.2/6 ratio 31/1, dia. 3in., as fitted to R.F.26 units. Complete 


with lampholder. In manufacturers’ original packing. 

New, 8/6 each. P. & P. | 

AUTO TRANSFORMERS, step up, step down, 

Lh apes -220-240 v. Fully shrouded. New. . : : 
watt type ey each. P. & P. 4/6. 500 watt type 

£3/3/- each. P. & P. 4/6, 1,000 watt type £4/4/- each, | BRAND NEW, BASIC Ol mA. 

P. & P. 4/6. pS oe ay / " 4 


19/6 each. Plus P. & P. 2/- F 
on J mirror scale 0-5 and 0-100 volt D.C., 
Photo Multiplier. Type 931A, for Alfa counting, film resistance 1,000 ohms per volt In wooden 


scanning, spectography, etc., new. £2/5/- each. P. & P. I/-. casing complete with test prods and 
AIRCRAFT CINE CAMERA G45B Mk. Ill, fully beautiful leather case. 29/6 each. P & P. 2/- 
modified, fitted with £/3.5 triple anastigmatic lens, takes 
25ft. of 16 mm. film, fitted with 24 v. motor. 16 exposures U.S.A. 27-volt 4-Pole CHANGE- 
per sec. Mint condition, brand new, in maker’s original OVER RELAYS. Brand new and boxed. 
packing. £6/10/- each. P. & P. paid 5/6 each. P &. P. 6 

MOVING COIL HEADSETS FINEST CANADIAN 
os MIDGET ROTARY TRANSFORMERS MAKE complete with moving coil No. 7 microphone, VEEDER REVOLUTION COUN- 
quantities: 2tin. dia. x 44in. Input 11.5 vole. Output earpieces fitted with soft chamois leather. Ideal for TER. 6 columns, fitted reduction drive, 
and spares. 310/365 vole at 30 _ Brand new. No. 19 Sets and similar equipment. BRAND NEW. built inside small unit. New. 8/6 each. 


seach, p. & p. 1 
. D.C., 12/6 eact 


nalts Price 12/6. P. & P. 2/6. P. & P. 2j-. 
sipment and spare 
ahs i ™ |ASK FOR EXPORT QUOTATIONS WE ARE EXPERTS AT OVERSEAS PACKING & SHIPPING ! 
F ha PERSONAL CALLERS ONLY: 9 Little Newport 


Street, London, W.C.2. Tel: GER 0576 
ro oO ; ALL MAIL ORDERS: (Early Closing Thursday) 
4 ST 47-49 High Street, Kingston-on-Thames. 
| HIG : * Telephone: KINgston 4585 


CLissold 7342 
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CABINETS & 
ENCLOSURES 


By 
STAMFORD. 
We are specialists in 
High-Fidelity enclo- 
sures built strictly to 


the specifications of 
the leading speaker 
manufacturers, and 


have pleasure in ine 
troducing an entirely 
new range of en- 
élosures for the 
COMPL"2TE WHARFEDALE RANGE 
OPEN ALL DAY SATURDAY | 


Demonstrated at our New Showroom: 
Weymouth Terrace, (Off Hackney Road), London, E.2 


elephone: SHO 500: 
HOURS 9.30—5.30. 


7 p.m. WEDNESDAY 
a DEMONSTRATIONS = OUR NEW 
WHARFEDALE ENCLOSUR 

Using Super 12 1 ro W 12/F8, 10in. Gok ~- 10in. Bronze 
and an entirely New and Very Attractive COR ER EN- 
CLOSURE FOR THE WHARFEDALE 3-way system and 
embodying their patent Acoustic Filter. (Used with the 
approval of Messrs. Wharfedale Ltd.) 


EACH ENCLOSURE is Hand-made throughout in 
superior 3in. material, acoustically lined and quilted 
interior. 


WIRELESS WORLD 


/winnor GALVO’S. instrument Sa 


190 ohm. 
2,200 M.M.S 
13 x 6 x Gin. " $3 15/-. 

ELLIOTT PEN RECORDERS. Decibel Meter 0-ImA. 
Suitable for i asuring sound, atmospherics, etc. 
Price on rec 


Exte rnal resistance 1,400 ohm. Sensitivity 
NEW, in wooden transit box. Size 


KING PIN INDOOR 2. is AERIALS. — 3, Dipole 
76. 3B.B.C. 13/6 ombined I.T.A./B.B.C. 16/-. 
Fully adjustable any ata B.B.C./F vt Radio 9/-. 


(All without co-axial cable). 
DASHBOARD 8-DAY CLOCKS. Pa 
size 2}in. By well-known makers. £2 rt 6. 
VENNER 8-DAY CLOCKWORK TIME SWITCHES. 
230 volts, ches gery il 2hin., with key and con- 
necting socket » 27/6. 
HIGH-SPEED ° ELECTRO-MAGNETIC COUNTERS. 
Ex-Govt. 99, 25/50 v. D.C. Size 4 x lin. 
Single coil, 2, 0a. 18 6. 
METAL RECTIFIERS, Ex- ae ss 
250 v. 6 5jin. x le ‘dia. Unused. 7/6. 
ELECTRO MAGNETIC COUNTERS. Ex-G.P.0., every 
one perfeet, 400 and 500 ohm coil, counting to 9,999, 
operated from 25 v.-50 v. D.C., 4tin. long x 14 x lin. 
many industrial and domestic applications. 5 
0-1 MOVING COIL MILLIAMMETER. Overall dia. 
3tin. dial, 2}in. flush panel mounting. Guaranteed in 
perfect working order. 


DECIBEL METER. 


mounting 


made by 8.T.C., 


9/6. 
Moving coil, reading—30 to zero 


(0db=.775 v. (R.M.S.), overall dia. 4}in.; dial 3in, 
£2/15/-. 
MOVING COIL HAND MIKE. Type No. 7. 7/6. 
UNISELECTOR SWITCHES. Have many applications 
including automatic tuning, circuit »s tion, etc. 
Operation on 24-50 v. Half wipe 6-bank. 12/6. 
EX-G.P.0. DESK PHONES with a dial 0-9, in black 
with handset attached. £2 10/- 

Type 3,000. 1,000 ohm coil, 2,000 ohm coil, 
500 ohm coil, and 50 ohm coil. '7/§ each 
MILLIAMMETERS. 2in. dial Reading 30-0-30, 


flush mounting. Ex-Govt. Not checked for accuracy. 
LR. HEADPHONES. Lightweight. 7/6. 

TUFNOL SHEETS. jin. thick, 47jin. x 47}in. £92, 
Zin. 16in. 7/6, 16in. x 16in. 5/- per sheet 


Al! prices include carriage. 


23 LISLE ST. (ser. 2969) LONDON, W.C.2 


Closed Thursday 1 p.m. Open all day Saturday 


These cabinets are supplied in Oak, Walnut and 
Mahogany veneers finished to shade required. Delivery 
12/6 in England and Wales, Scotland and N. Ireland 
25/-. 


Write for Catalogue of Equipment and cabinets for 

EQUIPMENT, any SPEAKERS, PYE BLACK 
AND GOODMANS AXIOM ENCLOSURES. 

Satisfaction Pha or money refunded. 


ANY CURRENTLY AVAILABLE EQUIPMENT OR SPEAK- 
ER CAN BE SUPPLIED. FITTED FREE OF CHARGE. 


G.P.37/2 

G.P.37/1. With taper legs in place of record storage- 
ty AY - or £3/4/- deposit and 9 payments of £2/6/5- 
G.P. 2. 3ft. 2in. Wide, 3ft. 3in. High, 17/in. Deep, 


oa. ‘OF £4/16/- deposit and 9 payments of £3/5/-. 
Correspondence only:— 

A. L. STAMFORD (Dept. C.4.) 
20, College Parade, Salusbury Road, London, N.W.6 


NEW G.E.C.,S.T.C. AND ““WESTALITE” 
SELENIUM RECTIFIERS. Largest L.T. 
range in Gt. Britain. ONLY Makers’ 
ey GOODS supplied NOT Surplus. 
S.T. & C. E.H.T. K3/15, 5/ ; K3/45, 9/4; 
K3/50, 9/10; K3/100, 16/8; all post 4d extra. 
BRIDGE CONNECTED FULLWAVE- 
5 4a » 13/4; 


3a , $ a. 
112/-3 22. 134/33. 134/-; 5 a. 180/-, all post 
2/-. 

BRIDGE CONNECTED WITH 7}in: 


SQUARE COOLING FINS 7 vy. 
53/7; 10 a. 61/-; post 2/6. 

BRIDGE CONNECTED HEAVY DUTY 
FUNNEL COOLED or 7iin. SQUARE 
COOLING FINS. Both types, same price. 
17 v. 20 a. 120/-; 30 a. 172/-; 50 a. 280/-; 33 v. 
6 a. 89/-; 10 a. 102/-; 20 a. 202/6; 54 v. 6 a. 
124/-; 10 a. 144/-; 72 v. 6a. 160/-; 10 a. 186/-; 
100 v. 6 a. 227/6; 10 a. 270/-; all post 3/-. 
“WESTALITE” (BRIDGE) /2-15 v. D.C. 
0.6 a. 12/-; 1.2 a. 30/-; 2 a. 32/6; 5 a. 37/6; 
1.0 a. 64/6; 20 a. 117/6; 30 a. 171/-; 50 a. 278/-; 


6a 


24 v. 1.2 a. 30/-; 5 a. 60/-; 10 a. 109/6; 20 a. 
208/-; 36 v. 1.2 a. 47/6; 5 a. 82/6; 10 a. 154/6; 
100 v. 1.2 a. 82/6; 25 2. 154/6; 5 a. 195/6; 


10 a. 391/-; All post extra 1/6- "3/6. E.H.T. 
Rects. 14D. 134, 25/-; 36 E.H.T. 60 35/10, post 
4d. | ma. AC/DC meter, rects. 14/6, 


“G.E.C.” (BRIDGE). 6 and 12 v. D.C. 
1 a. 7/6; 1.5-2 a. 8/6; 2.5 a. 11/9; 3 a. 14/9; 
4-5 a. 16/6; 6 a. 23/6; 10 a. 34/-; 14 a., 42/-; 
24 v. | a. 12/6; 1.5 a. 14/3; 2 a. 15/6; 3 a. 


26/-; 4 a. 29/6; 6 a. 36/6; 10 a. 75/-; other 
sizes. Post, under £1 add I/- over £1 add 1/6. 


Wholesale and Retail. 


T. W. PEARCE 
66 Great Percy Street, London, W.C.1 


Off Pentonville Road. Between King’s Cross and Angel 


® 
| RECEIVER-TRANSMITTER No. 


| ete. In excellent condition. 


AucGusT, 1958 


The FAMOUS R/T 


W/S No. 
from 2-8 Me/s. (37.5-150 metres). Set may be used on C.W., 
M.C.W., and R T, with Break-in working possible on C.W., 
and M.C. W., 
valves: 2 of A R8, 1 ARDD5, 
CV65, 3 of VT52. 
15/- 


5 of ARP 12, 1 of Arp 34, 


22 isa comptche R/T and W/T station, operating 


complete with 500 Micro-amp. meter and 13 
1 of 
In excellent condition £5/19/6. Carr 


12 v. vibrator type Power Supply Unit for above set, 22/6. 


Carr. 5/6. 
stamped addressed envelope. 


For price list of additional 22 set accessories send 


° 
WALKIE-TALKIE No. 38 MK. Il 


RIGHT 

SIZE—9 x 6 x 3gin. 
Ideal for search 
brigades, civil defence, 
contractors, etc. 
mately 


signal satchel, 


tions. Operated from dry 
teries H.T. 120/150 v., 
3 v. (not supplied) 


p. & p- 7/6. 


® 
MIDGET ROTARY TRANSFORMER 


SIZE 


365/310 v. 
300 «mA. 

new and 
packed, 
p. & p. 


1/6. 


EX 4G.,P.0. 
MAGNETIC 
5 x 1s x Lhin, 4 figures, 
various eae D.C. 3/6 v 

18/24 100/110 v. 200/ 


ELECTRO 
COUNTERS, p. & p. 2/-. 


5/6, p. & p. 1/-. 


required, connect with 
2-way bell wire, clear range 
of several hundred yards. 
EX U.S. AERIAL, 
complete with cords and guys, 
rod, brand new, 10/6, p. & p. 2/-. 
AERIALS, 3 four foot “ F’ 
(tapering) push-in-type sections. 10/6 per set, p. & p 
Matching aerial base 3/6, p. & p. 1/6. 


BROADCASTER 


for talking, singing or announcing 
over your own radio, simply connect 
to your Radio pick-up ... 2 Broad- 
casters will make a 2 station intercom. 
house phone. No electricity or battery 
required, just connect with 2-way wire. 
12/6 ea., p. & p. 2/-. 

METER. 0-15 and 0-600 v. 
. flush mounting ex equip- 
ment, 816. p. & p. 1/3. 

METER. 2}in., 0-1 amp., pro- 
—s type {hermo-couple, new 
and boxed, & 3. 


U.S. MIDGET’ MOTORS. 


2x1jin. 


ITTO. to 28 v. D.C., 


p. & p. 


Will operate from 9 v. 
1/6. 


IN PRICE AND 


parties, fire 
building 
Range approxi- 
5 miles, 7.4-9 Mc/s. Brand 


new condition, Complete with 
5 valves, headphones, throat mic., 
junction box, aerials, harness 


spare set of valves 
and instruction card with illustra- 
bat- 
and L.T. 
In brand new 
condition, our price £2/17/6 each, 


18 Mk ill 


| 6-9 Me/s., Rec. can be detached from Trans, Unit, built-in 
| micro- ump- meter, complete with headphone and mic., hay 
Our price 75/-, p. & 7/6. 


Inp. 11.5 v. Output 

at 
Brand 
Trop. 
17/6 ea. 


Brand new, 32/6 per pai 


HIGH SPEED RELAY, 
2 bobbins, 1,000 ohms each 


230 v.,7 16 cs ach, p. & p. 1/6. 

INTERCOMMUNICATION 8. HIGH SPEED RE- 

HAND SETS, self-energised, LAY, 300 ohms coil 2.05 v. 
| similar to G.P.O. type, no adjustable contacts, 5/-, 
| electricity or batteries p. & p. 1/3 


HEADPHONES M/C, com- 
plete, 9/6 per set, p. & p. 
1/6. 


9ft. spring loaded and fully collapsible, 
ideal as aerial or fishing 


: rods, bottom, centre and top 
2/3, 


Will operate from 6 v. to 24 v. D.C. 12/6 each, p. & p. 1/6. 
D 12/6 each, 


Special prices for bulk quantities: 
Stockists of one No. 19 and. spares. 


TERMS 

We specialise in Telephone and Z.A. 
as used by Govt. Depts. and the Services. 
acturers* enquiries invited. 
Postage and Carriage 


c.w.o. 


quoted, British Isles only. 


FINSBURY 
TRADING CoO. 


12 STOKE NEWINGTON HIGH ST, 
| LONDON, N.16. 


Equipment and spares 
Trade and manu- 


Tel.: CLissold 7342 


ST, 1958 


R/T 


MK. Il 
ICE AND 
x 3gin. 
parties, 
nee, building 


ange approxi- 
9 Me/s. Brand 
mplete with 
s, throat mic., 


ials, harness 


iy with ill Ae 
rom dry bat 
y., and L.T 
In brand new 


£2/17/6 each 


18 Mk ill 
Unit, built-in 
snd mic., aerial 


32/6 per pail 


EED RELAY, 
1,000 ohms each 
1/-. 

[ SPEED RE- 
hms coil 2.05 v 


contacts, 5/-, 


NES M/C, com- 
per set, p. & Pp. 


ully collapsible 
verial or fishing 


centre and toy 
set, p. & p 2 


juantities. 
ind. spares. 


ment and spares 
Trade and manu- 


| Isles only. 


RY 
co. 


HIGH ST. 
‘Lissold 7342 
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#: 


i 2 
vo FY 


METERS BRAND NEW 
GUARANTEED PERFECT 


Charging types. 
24 amp. D.C. M.1. 2in. fl. rnd. 
5 amp. D.C. M.1. 2tin. fl. rnd. 1 
74amp.D.C.M.1.34in. proj.rnd 12/6 
9 amp. D.C. Hot Wire WR. 
2tin. fl. rnd. 


Voltmeters. 

6 V. D.C. M.C. 2tin. proj. rnd. 
12V. D.C. M.C. 2tin. proj. rnd. 
25 Volt D.C. M.C. 2in. fl. rnd. 
30 Vole M.1. 3in. proj. rnd....... 10/ 
40 Volt M.C. 2in. fl. sq / 
250 Volt A.C. rectified moving 
coil linear scale 34in. fl. rnd. ... 
300 Volt A.C. M.1. 24in. fl. rnd 
400 Volt A.C. M.1. 44in. fl. rnd. 35 


Milliammeters 


50 mA M.C. 2in. fl. sq.......... 7/6 
30 mA M.C. 2tfin. fl. rnd....... 9/6 
100 mA M.C. 2bin. fl. rnd....... 9/6 
500 mA M.C. 2$in. fl. rnd....... 9/6 


mA. OC. Bein. B. end.......00 22/6 
500 Microamp latest type 
Ernest Turner 2in. fl. rnd 
with mounting ring and scaled 


RS eee 19/6 
500 Microamp ex. equip. M.C. 

2in. rnd. scaled 0-15 and 

MED Wivanccndcecesensaasinnssatase 14/6 


Thermo-coupled 

350 mA 2in. rnd. nt IM ..eceseee 2/6 
500 mA 2in. rnd. plug-in......... 2/6 
POSTAGE ON ALL "METERS 1/- 


U.S.A. PRECISION SERIES 834.S 
MULTIRANGE TESTERS (for 
A.C. and D.C. volts, ohms and milli- 
amps, basic movement 400 microamp., 
in wooden carrying case, complete 
with test prods, new batteries, guaran- 
teed perfect. Price £6/19/6. P. & P.2/6 


MIDGET ROTARY TRANSFORMERS 


2tin. dia. x 44in. Input 11.5 vole. Output 
310/365 vole at 30 mA. Brand new. 
17/6 each. P. & P. 1/6. 


MAINS POWER SUPPLY UNITS, potted and sealed 
Mounted on 
metal chassis 64 x 74in. complete with 5Z4 rectifier valve 
Input tapped 220-230-240 Volts. 


transformer and choke by famous maker. 


and full smoothing. 
Output: 300 V D.C. at 100 mA, 
6.3 V. A.C. at 4.5 amp. 
6.3 V. A.C. at 2 amp 
Rectifier supply 5 V A.C. at 3 2, 
rated. Price 42/6 plus P. & P. 


MUIRHEAD PRECISION KEY SWITCHES. 


capacitance, 6 single pole c/o each side. 
Chrome-plated bezel. 


ratio 31/1, dia. 3in., 
with lampholder. In manufacturers’ 
New, 8/6 each. P. & P. 1/6. 

AUTO TRANSFORMERS, step up, 

110-200-220-240 v. Fully shrouded. New. 
300 watt type — each. P. & P. 4/6. 
£3/3/- each. P. & P. 4/6, 
P. & P. 4/6. Also 60 mA., 

Photo Multiplier. 


19/6 each. 


25fc. of 16 mm. film, fitted with 24 v. motor. 
per sec. 


packing. £6/10/- each. P. & P. paid. 


MOVING COIL HEADSETS FINEST CANADIAN 
MAKE complete with moving coil No. 7 microphone, 
leather. 
BRAND NEW. 


earpieces fitted with soft chamois 
No. 19 Sets and similar equipment. 
Price 12/6. P. & P. 2/6. 


mn conservatively 


Brand new 
Price 12/6 each. P. & P. I/-. 

MUIRHEAD VERNIER DRIVE. Scaled 0-180 degrees, 
as fitted to R.F.26 units. 
original packing. 


step down, sia sue as ; 


500 watt type 
1,000 watt type — each. 
Plus P. & P. 2/- 
Type 931A, for Alfa counting, film 
scanning, spectography, etc., new. £2/5/- each. P. & P. I/-. 
AIRCRAFT CINE CAMERA G45B Mk. 
modified, fitted with f/3.5 triple anastigmatic lens, takes 
16 exposures 
Mint condition, brand new, in maker's original 


PUBLIC ADDRESS 
AMPLIFIERS 


Two KT.66 giving 25 watts Push-Pull 
Output |!10V-230V A.C. Mains. Ideal 
Factories, Fairgrounds, Sports Clubs etc. 
Built to most stringent Admiralty speci- 
fication. Volume, Base and Treble Con- 
trols, Built in meter with switch for 
checking valves in operation. Paper 
block smoothing. Requires only 150 m-v 
high impedance input from gram or mike 
for tull output. Tapped for 3.5-7-15 ohm 
Speakers and 600 ohm line. 

BRAND NEW in original cases. £12/17/6- 
Carr, 12/6. Overall size approx. 17” x 
17” « 8 We. 68lbs, 


cr: Bar rés7 


TRIPLE RANGE VOLTMETER, .0-5 
25-250 V D.C. M/C 3tin. meter 3in. 
scale, mounted in bakelite carrying case 
74 x 44 x 3in. complete with handle and 
tesc leads. 27/6 ea. P. & P. 2/- 


r 


Low 


Complete 


BRAND NEW BASIC 0-1 a. 
MOVING COIL METERS. 3in. 
mirror scale 0-5 and 0-100 volt D.C., 
resistance 1,000 ohms per volt In wooden 
casing complete with test prods and 
beautiful leather case. 29/6 each.P & P. 2/- 


U.S.A. 27-volt 4-Pole CHANGE- 
OVER RELAYS. Brand new and boxed. 
5/6 each. P &. P. 6d. 


VEEDER REVOLUTION COUN- 
Ideal for TER. 6 columns, fitted reduction drive, 
built inside small unit. New. 8/6 each. 
P. & P. 2/-. 


il, fully 


ASK FOR EXPORT QUOTATIONS 


WE ARE EXPERTS AT OVERSEAS PACKING & SHIPPING ! 


SERVICE TRADING Co. 


PERSONAL CALLERS ONLY: 9 Little Newport 
Street, London, W.C.2. Tel: GER 0576 
ALL MAIL ORDERS: (Early Closing Thursday) 
47-49 High Street, Kingston-on-Thames. 
Telephone: KINgston 4585 
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A TAPE PRE-AMP OF REMARKABLE 


* Sonne F 


15 1.P.8. 


Full descriptive leaflet on request— 


TELE-RADIO (3 189, EDGWARE RD., LONDON, W.2 


Our only address @ Few mins. from Marble Arch @ Open all day Sat. @ Phone: PAD 4455/6 


MASTER-LINK M2A 


An exclusive product of Tele-Radio (1943) 
C.C.1.R. CH a TERISTIC Ltd., embodying the most advanced principles 
4 2DB FROM 30 c/s To Of tape recording techniques. Recordings may 
8 KC/8 AT 33 1.P.8.;14KC/8 | be taken direct from microphone, pick-up or 
AT 7} LP.8.; 15 KC/8 AT radio, and it may be used with tape decks 
incorporating head switching. Includes play- 
* agg a. back speed equalisation, metering of signal and 
INSTRUCTIONS. bias voltages, signal monitor output, oscillator 
cut-out, D.C. Solenoid supply and C.C.I.R. 

27 GNS. (P.P. 4/-) characteristic. 


» QUALITY 


Designed to 
produce the 
best from 
all good 
tape decks 


THE TELE-RADIO (1943) LTD 


AucusT, 1958 


OPPORTUNITIES 


IN RADIO 


Get this FREE Book! 


*‘ ENGINEERING 
OPPORTUNITIES ’” 
reveals how you can 
become technically quali- 
fied at home for a highly 
paid key-appointment in 
the vast Radio and Tele- 
vision Industry. In 148 
pages of intensely inter- 
esting matter, it includes 
full details of our up-to- 
the-minute home study 
course in all branches of 
TELEVISION and 
RADIO, A.M. Brit. 
L R. E, City & 
Guilds, Special Tele- 
vision, Servicing, Sound 
Film Projection, Short 

Wave, High Frequency and 
General Wireless Courses. 
We definitely Guarantee 


“NO PASS—NO FEE” 


If you're earning less than £18 a week this 
enlightening book is for you. Write for your 
copy today. It will be sent FREE and with- 
out obligation. 

BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 


388b COLLEGE HOUSE, 
29-31 WRIGHT’S LANE, 
LONDON, W.8. 


Fidelia 


Demonstrations of Fidelia High Fidelity equip- 

ment can be arranged at any time including 

weekends by appointment. Occasionally we have 
- H 


jon or part i models for 
sale at attractive prices. 


Fidelia Imperial. V.H.F. reception, plus gramo- 
phone pre-amplifier for all types of pick-ups, full 
tone contro] circuit, tape jacks, etc. Price with 
our Major amplifier £38. As VHF tuner and 
Pre-amplifier/tone control unit £20. 


Fidelia Major. Short, Medium and Long Wave- 
bands, plus VHF/FM. Gram pre-amp. and full 
tone control. R.F. Stage on all bands, variable 
selectivity, etc. Price $28/10/-, or with our 
Major 10-watt amplifier £44. 

Fidelia De Luxe. 1l-valve chassis. VHF/FM 
plus Medium and Long wavebands, full tone 
control, 7-watt push-pull triode output stage 
£34/10/-. 

Fidelia Junior. Our new 8-valve chassis, having 
many of the exclusive Fidelia features for £25. 


Se Full details willingly on request. 
2 fa (6d. for postage is appreciated). 


ESE 
2 saree ROAD, 
EL RO Ge- Nr. Brighton. 
i : SUSSEX 
Tel. Peacehaven 3156 


BARGAIN OFFERS 


400 CYCLE ALTERNATORS. 1.5 kVA, 
230 volts, 1 ph., 1500 r.p.m., by S.E.M., with 
110 volt D.C. exciter and half coupling. 
50 cycle 3-phase Alternator, 3 kV A, 230 volts, 
revolving fleld type by G.E.C. with half 
coupling. Few only, write for special leaflet. 
2 TT RADIO MARINE CRYSTAL 
CONTROL TRANSMITTER type E.T.8023, 
metered and complete with 5 crystals, valves 
fitted except two 813, no power supply. 
£40. Ex Battersea Stores. 

TEMPERATURE CONTROL OVENS. 
Admiralty type, 230 volts A.C., give stability 
of 2 parts in a million with suitable crystals. 
Fitted thermostat and thermometer. Temp. 
adjustable 40/60 degrees Cent. Ideal for 
Quartz Crystals, Lab. tested. As new, 
£9/10/-, carr. 5/-. 

YAGI AERIALS, tuning range adjustable to 
cover 120/150 Mc/s., 12 db gain over dipole, 
2-stack array on "revolving base, built-in 
Selsyn drive, 75 coax, input. 

MOTOR PUMPS, 12 volt D.C. Stuart 
Turner type 10, capacity 100 g.p.h. New. 
£4/10/-, carr. 5/-. Ideal for caravans, etc. 
A.C. MOTORS. } H.P. 230 volts, 50 cycles 
8.P. by Crompton. 1400 r.p.m. 90/-, carr. 7/6. 
RELAYS. G.P.O. type 3000 coil resistance, 
1000 ohms with 3 sets contacts, 1 make, 
1 break, 1 heavy contact make 8/6, post 1/-. 
Type 600 coil resistance, 1000 ohms 2-C.0. 
Saatnens _ post 

“Ss” METERS. in, square flush panel. 
New stock, suitable for A.R.88 or other 
receivers, 39/6, post 1/6. 

METERS. A.C. Moving Iron S/bd. mounting, 
50 amps. 25/-; 150 amps. 55/-; 300 amps. 
65/-; 400 amps. 75/-. 

OVERLOAD INDICATOR VOLTMETERS. 
By Everett Edgcumbe, 20-30 volts or 45-55 
volts D.C., 8in. S/bd. £4/10/-, carr. 5/-. 


Leslie Dixon & Co. 


Dept. A, 214 Queenstown Road, London, 8.W.8 
Telephone : MACaulay 2159 


SPECIAL OFFER 
OF NEW EX W.D. EQUIPMENT 


METERS, 0-100 M/A, 2}” Round Panel Mtg. 
se Boxed), 4/6 each. (Minimum Quantity 
200.) 


500 METERS, 0/30 M/A, as above. 

400 RELAYS, 8TC Polarised, 1, 500 +1,500 Ohms 
(New/Boxed), 4/- each. (Minimum Quantity 100.) 
5,000 AMERICAN VALVES, 1616 (New/Boxed), 
1/- each. (Minimmn a 250.) 

,000 AMERICAN VALVES, 1625 (New! (Boxed), 
1/- each. ss Quantity 250.) 

4,000 TERMINAL BLOCKS, 2-Way, A.M. 50/430, 
70/- per Thousand, 

200 Westinghouse Type 2 CONTACTORS (New 
Boxed), 4/- each. To Clear ¥ 
1,000 PAINTON ‘ATTENUATORS, 500 Ohm, i 
Spindle, 3/- each. To Clear. Brand New. 

400 yeh 


above, 4/- e To Clear. Brand New. 
oe CONDENSERS (Block), B.., 4 MFD.. 
pical, 9d.each. Brand New. (Minimum 


Quanity vane 3 
000 8A: IN SWITCHES, Heavy Duty, Various 
aa ae each. To Clear 
-D.W.W. POTENTIOMETERS, 33° dia 
17,000 Ohms, 2/6 each. —— a 100.) 
1,000 AIRCRAFT CAMERA TORS, Double 
Spindle, _ 60/2705, 2/6 — (Minimum 


5U/452, 17/6 each. Brand New. “(QMfinimum 

Quantity 50.) Ref. 50/452. 

350 ROTARY TRANSFORMERS, Type 31 (Brand 

New), 5/- each. (Minimum Quantity 50.) 

600 PUSH-BUTTON SWITCHES, 7-Way (Brand 

New), 1/- each. (Minimum Quantity 250.) 

Large Stocks of A.M. COMPASSES, SANTON 
oo CONDENSERS, PO- 

To ie eo 

500 CONDENSERS. Papert B.L., , 800 v. 

WEG. (Tropical) (Brand New), 1/ é ~% (Mini- 

mum Quantity 100.) 


All Goods Ex Warehouse Subject to being 
Insold, 


Enquiries c MIR. J. LECKIE 
169-171 EDGWARE ROAD, 
LONDON, W.2. 


Telephone: PAD 7851 & AMB 5125 
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PROOPS 


BROTHERS 
LIMITE D 


52 TOTTENHAM COURT ROAD, W.I. 


WIRELESS WorRLD 


Phone: LANgham 0141. 


Hours 9—$, Thurs. 9—1. 
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Walk-Around Shop 


OPEN ALL DAY SATURDAY 


TRIPLETT 


£13.10 


Carriage paid. July issue. 


1632 SIGNAL GENERATOR AND 
CRYSTAL CALIBRATED FREQUENCY METER 
100 kcs to 120 Mc/s IN 10 FUNDAMENTAL BANDS 


Six valves, buffer amplifier, 100,A output meter. 
level, 5-step attenuator, dummy aerial. Audio output, external mod., 
1,000 kc. Xtal marker, voltage regulated. 
by return for S.A.E. Demonstrated daily. See also 


Variable carrier 


Details 


ROOM THERMOSTATS , 
By a famous manufacturer. Voltage 0-250., maximum 
current 15 A. ‘Temperature control range 50°F. to 
80°F. Contemporary design in cream hammer finish, 
complete with wall fixing plate and full installation 
instructions. Brand new. 15/-, Carr. 2/-. 

TRANSFORMERS, 230-250 volts, 50 c/s. 
Heater 6.3 v., 1.5 A., 6/6, plus 1/- carr. ; 
Miniature mains: 230 v. at 40 mA. and 6.3 v. at 
1.5 A., 12/6, plus 1/- carr. 

Charging: 9 v. and 17 v. at 3 A., 15/6, post free. 
Mains isolating: 250 v./220 v. or 250 v./110-0-110 v. 
out OR double wound auto 250 v. in, 110 v. out, 
5/=, carr. 1/6. 

MINIATURE OUTPUT TRANSFORMERS 
Plessey. Ratio 45:1 and 55:1, 4/6, post free. State 
ratio required. 

FULL-WAVE CHARGING RECTIFIERS 
24 volts 1.5 A., 12/6, post free. 

HEADPHONES 
High resistance balanced armature £1, post free. 
Low resistance balanced armature, 8/6, post free. 

MICROPHONES 
Acos crystal inserts, 4/6, post free. 
mic. switch socket, 3/-, post free. 
Aircrew type electro magnetic microphones with 
switch, 2/-, post free. 

Carbon type in black crackle case, 12/6, post free. 
MINIATURE LF. STRIP, 9.72 Mc/s. 
Brand new with circuit, less valves, 12/e, post free. 
MULTI-RANGE TEST METER 
Ranges 0-1.5 v., 0.3 v.; 0-60 mA.; 0-500 and 0-5,000 
ohms. 2}x3}x3}in. Brand new 8/6. Carr. 1/6. 
GYRO UNIT AND INVERTER 
Can be used as 12 v. D.C. motor. Inverter: 12 v. D.C. 


American throat 


input, 3-phase 190 cycle output. Size 4x4x3in. 
12/6 pair. Carr. 3/-. 
DYNAMOTOR (U.S.A.) 


28 v. D.C. input, 330 v. 170 mA. output. Fully 
smoothed by screened choke/condenser filter unit 
in base. Size 3} x 6in. Black crackle finish. Brand new 
in box 17/6, post free. 
RADIO ALTIMETER 
5 mA. panel mounting with 3in. dia. circular scale. 
Brand new in box, 7/6, post free. 
BOLT CROPPERS 
Yin. long, 2/6, post free, Folding type 18in. long, 
7/6, post free. 
POCKET MARCHING COMPASS 
In black plastic case with sighting reflector inside lid, 
luminous. Brand new, 12/6, carr. 1/-. 
PRISMATIC TANK PERISCOPES 
American type, 7/6, post free, 


12 V. SOLENOID 


(fin. travel. 3}in, 
arm). 350 mA, 
3 for 10/-. 


{ 


LOW VOLTAGE 
Kheray 2/6 


PRECISION 


TIME SWITCH 
44-6 v. precision clock. 
Current negligible. Can 
be set to operate at 
any — 15 
minutes an 
ry od 12/6 


ga 


ANTENNA INDICATOR 


Remote indication to within 1° on precision 
instrument type flush fitting black crackle 
indicator with 3in. dial calibrated in 
2° steps plus the four cardinals. Simple 
C. wiring (6-30 volts) from specially 
wound potentiometer in sealed die-cast 
housing with }in. drilled spindle transmits 
accurate signal of horizontal or vertical 
bearing. 
BRAND NEW POST FREE 30/- 
WITH INSTRUCTIONS 


POWER UNIT TYPE 234 


For use with receiver 1392 on 250 volt 
50 c/s. mains. 

Double smoothed output 
100 mA., 6.3 volts at 6 A. 
Input and output fused, switched meter 
reads both in and out voltages. 

Standard rack mounting, size 19 x 10 x 6}in. 


£4.10.0 


240 volts at 


Carriage 10/-. 


Tx POWER PACK AND MODULATOR BARGAIN 


Superb, heavy-duty, power unit and modu- 
lator of ‘*36 Sender.” Fully-screened 
chassis housed in handsome oak cabinet 
with slide-out front; size 24} x 16x 15in. 
Weight 120 lb. Complete with built-in 
— amplifier, push-pull 807 modulator 
(less trans) and na." power supplies for 
V.F.O., Bias and P.A. Valves: 3 x FW4500, 
3x6C5G, and 2x 807. Input: 100/110 v. 
and 200/250 v. 50 c/s at 350 watts. Out- 
puts: 200-0-200 v., 50 mA., 2 x 500-0-500 
v., 200 mA., 6.5 v. 8 A. (c.t.) and 3x4 v., 
4A. Circuit diagram supplied. 


£6.0.0 Carriage 15/-. 


RECEIVER UNIT I1!43A 
Suitable for conversion to 2 
metres or Wrotham. Valves 
4x EF.50, 1xEL32, 2x 
EF.39, 1xEBC,33, 1x 


EA.50. Complete 
Carriage 3/6. 


Muting 
Noise 


150 Me/s. 


Air tested. 


R.1392 
95-150 Mc/s (2. 


tipliers EF54, 3 
IF’s EF.39, AGC. 
6Q7, Output 6J5. 
EA.50, 
Limiter 
EA.50, BFO.6J7, Mixer 
EF.54, Detector 6Q7. Nor- 
mally Crystal Controlled, but 
can be tuned over 95 to 


80 mA, 6.3 volts at 4A. 
19x 10in. Complete with valves and circuit diag 


-3 
15 


Power supply required = 240-250 volts at 
tandard Rack Mounting, 
ram, 
£6/19/6. Carriage 10/-. 


Low-voltage 
Halogen 


GEIGER-MUELLER TUBES 55/- 


Straight from production, individually tested, fully guaranteed, 
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SERVO AND ELECTRONIC SALES LTD- 


GEARED MAINS — Drayton Type RQ’ 
230 v. 50 c.p.s., 37 r.p.m. Torque 2 Ib. in. 85/- (P.P 
4/-). VARIABLE SPEED MOTORS, 1/6 h.p., 115 v. 
50/60 c.p.s. with Graham variable speed gearbox. 
Output 0-166 r.p.m. 250/- (carr. 15/-). M 
ALTERNATOR SETS, Newton Bros. Output 200 v. 
1,100 c.p.s. 8 KVA, input 415 v. 50 c.p.s. 3 ph., driving 
moter 6 h.p. £72/10/- (c.p.). Another, output 80 v. 
2,000 e.p.s., 650 W., input 80 v. D.C, 
20/-). Another, outputs 280 v. 400 c.p.s. 
and 200 v., 400 ¢.p.s., 1,200 W., input 230 v. 
Sgr output 115 ut 400 c.p.s. 
5 -» 120/- (carr. 7/-). RECTIFIER 
sMOOT: "Cat. L.176, gives = doubly 
cheke/capacity smoothed outputs of 12 v. 3 A, or one 
of 24 v. 3A. With single stage smo vothing 24 v. GA 
Standard 19in. rack mounting, 37/6 (carr. 7/6). INTE- 
GRATING HOUR METERS for 200/260 v., 50 c.p.s. 
operation reading up to 10,000 hours accuracy 1 
minute, 4gin. dia., 39/6 (p.p. 3/6). POWER UNITS 
TYPE 3, input 200/250 v. 50 c.p.s., outputs 220 v 
100 mA. D.C. and 6.3 v. 4 A. A.C. with H.T. voltmeter 
and ammeter, 7Q/- (carr. 10/-). INDICATOR UNIT 


50 c.p.s., 


APW9922A, 1-VCR97, 3-VR91, 2-VR54, 1-CV1285, 
1-VT61. Perspex shield, focus and brilliance controls, 
~ pots, ideal for oy conversion or built-in 
%R.T. display unit, new, 37/6 (earr. 5/-). ADMIR- 
ALTY RESPONSER UNITS complete with all valves 
and H.S. Relay, 25/- (carr. 7/6). NITROGOL CAPACI- 
TORS, all 400 v. wkg. at 71°C. luF 2/3 (p.p. 9d.) 
2 uF 2/9 (p.p. 1/-), 4 uF 3/6 (p.p. 1/3), 8 uF 4/9 
(p.p. 1/9). 
THIS MONTH’S SPECIAL OFFER! 
HIGH STABILITY RESISTORS by Welwyn, Painton 
and Dubilier, all 5% tolerance, 50 different values 
or ratings in each 100 at 25/- (p.p. 2/6). Quantities 


of 500 or over at the thousand rate of £11/5/- per 
1,000. All are standard or sub-standard values. 
Enquiries invited for not less than 500 of any one value 
and rating. CO TYPE 53C HIGH VOLTAGE 

8, polythene insulated 


cartons, = per dozen, 100/- per gross, £30 per 
1,000. POTENTIOMETERS. 500 ohm 5 watt, 2in. 
dia. x lin, behind panel, complete with knob, 2/- 
each, 17/+ per dozen, $9 per gross, £50 per 1,000. 


50 — 6 watt, 2/9 each. Carr. on pots, sekts, and restrs, 
‘7d. 2/6 per dozen, 12/6 per gross, paid per 1,000. 
MINIATURE See SET, comprising 3-2D21 
thyratrons and 1-V 31 delay switch. per set 


22 
of four valves (P. P 2/-). MAGSLIP SUPPLY TRANS- 


NERS, input 10-0-220-240 v. 50 c.p.s., output 
v. vA., shrouded, 276 (p.p. 3/6). MINIATURE 
RELAYS TYPE 4184GD. 24 v. D.C. operation, d.p.c.o. 


contacts, 22/6 (p.p. 2/-). 

General List on application (s.a.e. please) 
1, HOPTON PARADE, STREATHAM HIGH 
ROAD, LONDON, 8.W.16. STREATHAM 6165 


Terms: c.w.o. Nett monthly approved A/Cs. 


—PRECISION SHEET METALWORK— 


We specialise in manufacturing of 
Chassis in all metals, large or small 
quantities to your own specifications 


V. W. BEAMISH 


Shardioes Garage, Shardioes Rd., New Cross 
London, $.E.14 


Teleptone : TiDeway 4795 


Portable Record Player 


CABINETS 


With uncut motor boards and high-grade rexine finish 
Single Player Size, suitable most non-auto motor units, 
ineluding transcription motors. Internal dimensions: 
13} x16in. Height above motor board 3}in. Below 
2tin. Colours: red or biue. 46/6 plus 5/6 carriage. 
Single Player Size, with space for amplifier and speaker, 
suitable most non-auto motor units. Interna] dimen- 


sions: 13x14tin. Height above motor board 3}in. 
Below 3in. Blue only. 55/- plus 5/6 carriage. 
Auto-change Type, with space for amplifier and 


speaker to house Monarch, Collaro 54, 456, Challenger 
or Conquest, Staar Galaxy or Garrard 120 Changers. 
Fitted catches and handles. Internal dimensions: 
154 x 14x 7}in. Motor board 14x12}in. Height 
above motor board 5in. Below 2}in. 

£3/5/- plus 5/6 carriage. 

Printed Circuit Amplifiers using ELS4 and 6X4 valves, 
complete with volume and tone controls, mounted 
on baffle board complete with 7x 4in. speaker, and 
attractive grille cloth. Complete with all leads and 
requiring only four screws for installation in our 
£3/5/- cabinet. Price £4/19/6 pilus 5/6 carriage. 
Larger Type Auto-change Cabinet, suitable for Plessey 
and early Collaro, etc. Will take 10x 6in. speaker. 
Internal dimensions: 17 x 15 x7}in Motor board 
15 x12}in. Height above motor board 5}in. Below 
2}in. Choice of red or blue. £3/19/6 plus 5/6 carriage. 
Send stamp for complete bargain fist. 


RONALD WILSON & CO. 


DEPT. W.W.), 12 BRIDGE STEET WORCESTER 


96-100, Aldersgate St., London E.C.1. 


ELECTRICAL 
MEASURING 
INSTRUMENTS 
REPAIRED 


3. Urgent 
priority attention 

4. Guarantee of 
faction! 


1. Considerable reductions orders 


ie your overheads! 


given 


2. Prompt satis- 


Quotations 
and Service! 


We specialise in the repair of all types and makes of 
Voltmeters, Ammeters, Microammeters Maltirange 
Test Meters, Electrical Thermometers, etc. 

As contractors to the Ministry of Supply, General 
Post Office and other Government Departments, we 
are the leading Electrical Instrument Repairers in 
the Industry. No enquiry is too big or too small 
For prompt estimate and speedy delivery send defec. 
tive instrument by registered post, or write to Dept WW 


L. GLASER & CO., LTD., 


Tel. MON 6822 


THE ‘“ ZEPHYR” (W) 200/250 volts. 
SHADED POLE MOTOR 
Precision built. 2,600 R.P.M 

25 watts. 2}in. wide (over ’ 

fixing lugs). 2}in. long. Shaft 

extension jin. Die-cast rotor, 

Sturdy and SILENT. Ground 
and polished spindle (5/32in. 
diam.). 

Suitable for Fans, Extractors, 
Fan Heaters, Projector cool- 
ing, cupboard airing and all 
purposes where reliability 
silence and freedom from 
radio and T.V. interference is 
essential. 


Price 37/6,2%. "=, 


ey 
ACOESSORIES 


Bakelite fan. 8in. diam. 7/6. Metal fan. din. diam. 5/- 


THE BESTFREND ELECTRICAL CO., LTD. 


BANSTEAD, SURREY. 
F.H.P. motor manufacturers for 30 years. 
Quantity enquiries invited. 


FM and HI-FI COMPONENTS 


in stock 


WIRELESS WORLD | FM TUNER UNIT 


DENCO EM TUNER circuits Is. 6d. 
RADIO CONSTRUCTOR FM_s,, Od. 
MULLARD AMPLIFIERS ‘s 3s. 6d. 
G.E.C. 912 PLUS AMPLIFIERS , 4s. Od. 
G.E.C. FM PLUS TUNER je 2s. 6d. 


Separate price lists on request tc 
J.T. FILMER © 3itzronp zoe 
Tel Dartford 4057 


METERS" 


WE CAN SUPPLY 
WITHIN 7-14 DAYS 


a complete range of moving coil— 
moving iron—electrostatic—thermo- 
couple—akso multirange meters— 
meggers—pyrometers and laboratory 
test instruments, etc. 


All to B.S.89. 


Instruments tested and standardised on your 
premises, and replacements supplied from our 
stock, 


REPAIRS 


Delivery 7-14 days 


Our skilled craftsmen carry out re- 
pairs or convert any types and makes 
of single and multirange meters. 


Where desired repairs are accepted on contract. 


THE V.Z. ELECTRICAL SERVICE 


9, NEWPORT PLACE, LONDON, W.C.2 
Telephones; GERrard 4861 (Retail 2613) 


Head 
M.Brit.I.R.E., Assoc.I.E.E., F.T. 


Principal: 
A. 


The Northern Polytechnic 


Holloway Road, London, N.7. 


A. S. M. Symons, 
R.C.S., D.1L.C., F.Inst 


Department of Telecommunications 
of Department: J. 


Ph.D., B.Sc. 
x 4 


’ 


Cc. Gilbert, 


Full-time, Part-time, Day and Evening Courses 


in Telecommunications Engineering in prepar- 
ation for the Full Technological Certificate of 
the City and Guilds of London Institute, and 
Graduateship of the British Institution of Radio 


Engineers. 
Evening classes in_ Industrial Eleetronics, 
Computors, Radar Principles and Practice, 
Electro-acoustics and Audio Frequency En- 
gineering. 


Full-time one-year course in Radio Servicing 


and full-time one-year course 


in Television 


Servicing, also part-time day release and evening 


Certificates. 


classes are held in these subjects in preparation 
for the City and Guilds of London Institute 
and the Radio Tiades Examination Board’s 


Special evening course in the principles and 


practice of colour 


demonstrations. 
All the above courses include practical labora- 


tory and workshop experience. 
London fees: 
plus £2 
(No fee 
Evening 
Enrolment for day 
Enrolment for evening classes, 5.30-7.30 

16th and 17th September, 1958. 


television with practical 


£30 per year, or £11 per term, 
registration fee, for full-time courses. 
for students under 18 years of age.) 
class fees range from 40/- to 55/-. 

classes by appointment. 
p.m. 


New term commences 22nd September, 1958. 
PROSPECTUS FREE on application to the 


ecretary. 


BRASS, COPPER, DURAL, 
ALUMINIUM, BRONZE 
ROD, BAR. SHEET, TUBE, STRIP, WIRE 

3,000 STANDARD STOCK SIZES 
No Quantity too Smalt. List on Application. 
H. ROLLET & Co. Ltd. 
6 Chesham Place, S.W.1. SLOane 3463 


ALSO AT LIVERPOOL, BIRMINGHAM, 
MANCHESTER, LEEDS. 


59 GNS.—"17" 


A full specification 17” Television 
Receiver to Spencer --West 
standards now available at your 
Dealers. 

Remarkable performance and 
priced at 59 Gns. only complete. 


For leaflet apply to : 


SPENCER - WEST LTD. 


GT. YARMOUTH, NORFOLK 
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WIRELESS WORLD 


Hours of Business: 
9-6 Weekdays 
9-1 Saturday 


PARMEKO TWIN 
HAILERS (ex-Admiralty). Mounted on Jin. X Sin. Complete with test prods, 
metal base. Complete with 600 ohm line batteries, etc. Ready to use. £6/19/6. 


transformer. 15 ohm 


height 9in., dia. of ho 
Carr. 7/6. 


P.A. and all outside work. Length [Sin., 
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ADJOINING 
LEICESTER SQ. 
TUBE STATION 


15, LITTLE NEWPORT STREET, LONDON, W.C.2. Telephone : GERrard 6794/1453 


SPECIAL TERMS FOR QUANTITIES—EXPORT ORDERS PROMPTLY EXECUTED 


BARGAINS IN | 
x TEST EQUIPMENT x 


A.C. input. Ex-Govt., in good condition, 


valves from 1.4 v. to 40 v. With valve 


hinged lid. £7/19/6. Carr. 10/-. 


Multi range tester for A.C./D.C. volts, 


with descriptive book containing circuit} Adjustable every 6in. to approx. 
Midiagram of instrument and how to test ft. 6in 


holders for Brit., 4, 5, ¥. pin and Octal,] (Folds up to only 4ft. 6in. for Se 
ong ge gy ee storage.) Suitable for outdoor (approx.) 


Housed in substantial wooden case with] speakers, public address systems, 
floodlighting, etc., etc. 

OUR 
PRECISION SERIES 8345 (U.SA.).] Coit. £3.10.0 carr. 5/-. 


HEAVY DUTY—ALL STEEL A 


VALVE TESTER, TYPE 4. 200/230 v. TRIPOD STANDS 


when fully extended 


ohms and milliamps. Basic mov 
microamps. Housed in wooden box ‘with 
BAKELITE LOUD lid and carrying strap. Overall size 74 x 


voice-coil. Ideal for Post 2/6. 


rns 8tin. Price 45/-. EVERSHED & VIGNOLES MEGGER 


These stands are 
ideal for our 
RE-ENTRANT 
LOUD HAILER 
as described y 


CIRCUIT TESTER (!ow reading ohm 
meter). 2 ranges. 0-3, 0-30 ohms. The 


12in. P.M. 15 ohms 15 
£4 


OUR PRICE £€7/10/-. 


25-20,000 c.p.s. Flux 
PRICE £9/9/-. 


6 or I2 v. | amp. 7/6 


12v.2amp ... 10/- 
12 v.24 amp ... 15/- 
I2v.4amp ... 16/6 
I2v.6amp. ... 23/6 


12 v. 10 amp 


door operation. Powe 
Rectifier with 2 -EL35’s 
Output 18 watts approx. 


and fused. As new, €l 
A.C.-D.C. RECTIFIER” 


output max. 24 amp 

Cc. 

new. U5/-. P. & P. I/- 
as described in ‘* Practica’ 


circuit. BRAND NEW. 
TELEPHONE CABLE 
mile drums. £5. Carr. 
H.R.O. COILS. Freque 
ONLY [5/-. 
RECORDING WIRE. 
New and unused, 9/-. P. & 


** SUPER HI-FI 25,” 12in., 15 ohms, 25 watts, 


All the above speakers are Brand New and full 
descriptive specification is available. 


we  40/- 
AMPLIFIER. !2v. D.C. For Mobile and Out- 


G 500 
Frequency range A set 

2-8 meg., B set 230-240 Me/s., in good condition, a. a! 250 v. €10/10/-. P. & P. 
£2/19/6. Carr. 10/6. 12 V.'ROTARY POWER |/- 0” eac 
UNIT f b , £1. Carr. 7/6. Alt l : = 
sets, Boer cence etc., patcs Pa» ol suede AVO TEST BRIDGE. A.C. mains 
18/24 v. 10 AMP. BATTERY CHARGERS [operated from 200-250 v. Will test 
for 200-250 v 50 cycles input, metered, switched |'esistance from 5 ohms to 50 megohms 


UNIT. 230 v. A.C. 50 cycles input 100 v. D.C. Our price ONLY £7/19/6. P. & P. 3/6 
M.G. 25 PHOTO cELLS (OSRAM). Brand 
MINIATURE 373 1.F. STRIPS for F.M. tuner [—¥ ACCUMULATORS %— 


with all valves, conversion instructions and |BAKELITE-CASED 2 v. 100 ampere 


touse. Brandnew. Only €4/17/6. P.&P.3/- 


2,000, 
, 30-14,000 c.p.s., and boxed. £12/10/-. Carr. 10/-. 
4/10 moans “PS | EVERSHED & VIGNOLES. Series 11] VARIAC TRANSFORMER. 230 v. 50 cycles 
ils Fl MASTER ” I2in., 15 ohms, 12 watts, [500 v. Megger Insulation Tester, with leather ae Carn toe os ampe. 
Jase * ® ri 3 - ar le 
c.p.s. Flux density approx. 14-15,000. carrying case. As new. £20. Carr. Paid.| piTTO, smalier type. 0-250 v. input controlling 
from 200-230 v. at 7 amps. 92/6. Carr. 5/-. 


elow. 
TRANSFORMERS a 


f f a ai d lari RCA PLATE TRANSFORMERS. 190 to 250 
HK BAKERS SELHURST SPEAKERS Ar |festing. ‘Comptete wich cee leads and ready] .BCimary p30 SO, eles, “Secondary | 500-0. 


VA. Brand new 


density 17,600. OUR Ditto. 2hin. og 2in. circular F/M, 17/6.) E.H.T. TRANSFORMERS. 3,850 v. at 50 mA. 


C. mic., rectifiers, F/M 3tin., round 


0-50 microamps. D.C. with two additional 4 v. L.T. windings for 230 v. 

me mralecting 2zin. round, 49/6. 0-10} 50 cycles primary. New and boxed. £3/15/-. 
Carr. 5/-. 

49/6. 0-300 v. A.C. 2}in. F/M, 25/-. 0-200] VARIABLE VOLTAGE REGULATOR 

CONDENSERS. 2 mfd. 7.5 kv. wkg. at I5 kv. Jv. A.C. 3$in. — heats 0-300 v. A.C. FO oe 230 v. A.C. 2 

test. Good condition. £2/I0/-. Carr. 10/-. 3tin F/M, 25/- each eae tees WE oe te Uk ed 


‘ 57.5 volts in 16 equal 
SELENIUM METAL RECTIFIERS. F/B - Se > nage Raat man ~The 


230 v. at 21 i Ex-Govt., in perfect condition. 


24v. lamp. ... 13/6 [RECORD MEGGERS. 500 v. insulation] £12/10/-. Carr. !5/-. 

24v.2amp ...  20/- [tester, 0-50 megohms. In leather case,] TRANSFORMERS. 110-230 v. Pri. Sec. 26 v. 
24v.2s amp... 25/- [good condition. £8. tapped to a v. at 14 amps. New and boxed. 
24v.4amp ... 30/- £3/10/-. r. 5/-. 

24v.6amp ... 35/- | TEST SET TS-26/TSM. This volt ohm-| CAR RADIO VIB. TRANSFORMERS. 6 v. 


24v. 10 amp... 80/- [meter is the correct tester for EE8 tele-| Input 280 v. at 80 mA._H.T. (ex-Philco). New, 


phones and all standard telephone equip-| in perfect — 12/6. P. & P. 2/-. Ditto., 


red by Vibrator and |ment. Brand new and boxed, with full] !2 v., same pric 
or 6L6’s in push pull. Htechnical data and calibration charts.) E.H.T. TRANSFORMER. 20 kV at 140 mA. 


2/10/-. Carr. 20/-. and capacity from .00001 to 50 mfds. 
POWER SUPPLY [| ™oSt useful instrument for everyday uses, 


4/10/-. Carr. 7/6, 


| Wireless.’ Complete 


ONLY 42/6, post paid. | 75 actual. Ex-Govt. New and unused. 
(Don 8). Twin one | Complete with carrying handle. Size 6} x 
20/-. 6tin. x 3hin. 15/-each. Carr. 3/6. 3 sent 
ncy 50-100 ke/s. NEW. | for Pete or 6 7 - carr. paid. Ditto., 
16 A.H., 5/-. P. ey" Ditto., 14 A.H. 
4 Ib. b. spooks, 3hin. dia. |less Soadis 5/-. Be &P . 2). 
/ 


E- 6v. ry “. yore nang ans v. oe 
E cased cells in wooden case. Size 5 x 
NTRANT 7tin. New and unused. 17/6. P. & ”. 3a. 


LOUD 
HAILERS 
(Ex-Govt.) 

Heavy duty 20 B.C.929A CRT INDICATOR UNIT. 

watts allemetal Containing !-3PBI 3in. C.R.T., 3-6SN7s, 

1S ohms. Dia- 2-6H6s. |-6G6, 1-6X5, I-2X2; 8 valves in all. 

meter I5in., !deal for ‘scope conversion. New, in original 

length I5Sin., sealed cartons. 70/-. Carr. 5/-. 

(approx.). Per- 

fect condition. RIO9A REICEIVERS. freq. range 2-12.0 

£6/10/-. Carr. megs. In good working order. £4/7/6. 

10/-. Carr. 10/-. A.C. mains 200-250 v., power 
packs available. £4. Carr. 5/6. 


» fitted for mike and gram [| €7/10/-. 230 v. 50 cycles primary. New and unused. 


ee. A or giz Fea ae good con- Ex-Govt., Built to the highest specification. £22. 
ition for on 6. arr. | Carr. 30/-. 

TRANSMITTER-RECEIVER No. 19. Mk. ll [Een so 5. New ard ommads On| TRANSFORMER. 1,800-0-1,800 at | KVA. 
complete with 15 valves. 230 v. 50 cycles primary. Fully tropicalised. 
New and boxed. £€8/15/-. Carr. 10/-. 


ROTARY CONVERTER (as illustrated). Ex- 
Govt. 12 v. D.C. input 230 v. A.C. Output 50 
cycles at 135 watts. Complete in carrying case 
with lid, voltage control, sliding resistance, mains 
switch and 0-300 v. A.C. flush meter. In perfect 
working order, £10. Carr. 10/-. 

ROTARY CONVERTER. 24 v. D.C. to 230 v. 
A.C. 50 cycles, 100 watts. Brand new and un- 
used. £6/9/6. Carr. 7/6. 

ROTARY Y CONVERTER. 110 v. D.C. to 230 
v. A.C. 50 cycles, 300 watts. Fully smoothed 
and suppressed. Housed in strong steel cabinet 
complete with carrying handles. Absolutely 
brand new and unused, £15. Carr. 10/-. 
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English Electric Valve Company 
CHELMSFORD 
require 


TECHNICAL ASSISTANTS 


with education to H.N.C. (Elec- 
trical) standard for work in depart- 
ments concerned with semi-con- 
ductors, travelling wave tubes and 
new developments in the field of 
vacuum physics. Age range 25-30. 
Applications should be submitted to 
Dept. C.P.S., Marconi House, 
336/7, Strand, London, W.C.2, 
quoting reference WW _ 1506N. 


WIRELESS WORLD 


AucGusT, 1958 


COUNTY BOROUGH OF BOLTON 


BOLTON TECHNICAL COLLEGE 


Full-time Electronic Engineering Course 
A thiee- -year course in Electronic Eng- 
ineering is now available. Candidates 
should be in the age range of 16 to 18, and 
have taken, or be taking, General Cert- 
ificate of Education courses which in- 
clude mathematics and physics at the 
Ordinary level, or equivalent courses in 
technical institutions. 

This rapidly developing industry offers 
new and attractive openings to qualified 
men, and students who have passed 
through the course are readily absorbed 
in industry. 

Further particulars may be obtained 
from the Principal. 

W. T. SELLEY, 
Chief Education Officer. 


VACANCIES FOR CRAFTSMEN 
IN GOVERNMENT SERVICE AT 
CHELTENHAM 
Experienced in the maintenance of:— 
1, Radio Communication Receivers 


or 
2. Teleprinter, Cypher machines and 
associated telegraph equipment. 
Basic pay: £9 2s. 4d. plus merit pay 
up to 70/- assessed at interview and 
based on ability and experience. 
Opportunities for permanent and pen- 
sionable posts. Good working conditions. 
Single accommodation available. 
Apply: 
Forecunel Officer (3/R.D.C.) 
G.C.H.Q., 53 Clarence Street, 
Cheltenham. 


Principal; 
M. INST. F. 


September next. 


courses. 
SALARY SCALE 


To all salaries the “‘ London Allowance ” 


Applications are invited for the following posts available as from 
DEPARTMENT OF ELECTRICAL ENGINEERING 
AND PHYSICS 


Assistant Lecturer (Grade B) in Electrical Engineering. 

Applicants should be graduates in electrical engineering and/or 
graduate members of the Institution of Electrical Engineers with 
industrial or teaching experience, preferably in light current work. 
Duties will be mainly in connection with National Certificate 


£650 x £25— £1,025 p.a. Plus allowances for degrees, 
training, teaching and industrial experience. 
( £36 or £48) is added. 
Further particulars and Form of Application from the undersigned. 
FREDK. J. PACKER, 
Clerk to the Governing Body. 


Cheshire Border. 


BOROUGH POLYTECHNIC, Borough Road, S.E.1 | 

incipal; JAMES E. GaARSIDE, M.SC. TECH., PH.D., sake. F.I.M., | COMPUTER ENGINEERS 
English Electric is considerably expanding its activities 
in the field of Digital Computers, and a number of 
qualified Engineers are — for their new Computer 
Laboratories, pleasantly 


cated on the Staffordshire/ 
Qualifications for these positions are 


normally a Degree or H.N.C., but consideration will be 
given to applicants with experience in Pulse Circuitry. 


Unfurnished tenancies of recently built houses will be 
available after an initial period; the Company operates an 


~ 


attractive Staff Pension Scheme and Monthly Staff are 
entitled to three weeks’ holiday from next year. 


Please write giving full details to Dept., C.P.S., — The 
Strand, London, W.C.2, quoting reference WW306L 


tHE TAPE RECORDER speciatists 
STOCKISTS OF EVERY WELL- 
KNOWN MAKE INCLUDING 

FERROGRAPH - SIMON - VORTEXION 

pecks &41. SHERBOURNE cain 


50, TOPSFIELD PARADE 
CROUCH END, LONDON, N8& 


MOUntview 1987 


REPANCO 


HIGH GAIN TRANSISTOR COMPONENTS 


MINIATURE RANGE—For pocket receivers. 

Ferrite Slab Aerial Type FS3. Medium Wave 

only. With fixing grommets. Size 3in. x 2in. x 

5/32in., 7/6. 

Osciliator Coil Type XO8. Medium Wave only. 

Overall size tin. dia. x lin. Enclosed in Ferrite 

pots, 5/-. 

LF. Transformer Type XT6. Suitable for Ist 

and 2nd I.F. 455 Ke/s. Size tin. sq. x ttin., 10/-. 

1.F. Transformer Type XT7. Designed for 3rd 

Sh or detector I.F.T. 455 Kc/s. Size as XT6, 
/-. 

Push Pull interstage Transformer Type TT9. 

Ratio | : | C.T. Radiometal Core. Size }in. x gin. 

x 13/32in., 12/6. 

Push Pull Output Transformer Type TTIO. 

Ratio 8: | = T. Matched to 3 ohm. speaker. Size 

as TTY, 

Practica! seh Theoretical circuits enclosed with 

each Repanco Transistor Component. 

“THE MINI-7” a new personal portable tran- 

sistor receiver, Size Shin. x 3in. x Ijin. Send 

1/9 P.O. for instructions. 


Mail Order and Trade: Wholesale Enquiries and 
1 RIMENTAL Export: 
RADIO EXPE REPANCO, LTD. 


PRODUCTS, LTD. 
33 Much Park 8t. 
COVENTRY 


Tel.: 62572 Tel.; 40594 


LEEVERS RICH 


PRECISION MAGNETIC RECORDERS 


for 


INDUSTRY - 


RESEARCH 
LEEVERS- RICH EQUIPMENT LTD. 


EUSton 148! 


STUDIOS - 


748 Harnpstead Rd, London, N.WI 


NEW BOOKS ON 
RADIO and 
TELEVISION 


The New A.R.R.L. Amateur Radio 


Handbook 1958. Postage 1/9 ...... 32/6 
The HI-Fi Year Book 1958. 
TIE. ds Send ci akcuaecaposdatereecevion 10/6 
Beginners’ Guide to Television, by 
ee Ee 7/6 
An Approach to Audio Frequency 
Design, by G.E.C. Postage I/-...... 10/6 
Magnetic Tape Recording, by Spratt. 
IIE > ashsntitaaedindssacasreane 55/- 
Television Servicing Vol. 2, by 
Pacenett. Postage 6G. ..srcccccsiccce 6/- 
Radio Servicing Pocket Book, by 
Molloy. Postage 9d. .............s000e 10/6 
Tape Recorders and Tape Record- 
ing, by Weiler. Postage I/- ......... 23/- 
High-Fidelity Loudspeaker En- 
closures, by Babani. Postage 6d.... 5/- 
Electronic Novelties for the Con- 
structor, by Bradley. Postage 6d. 5/- 


A full range of Slide Rules and Drawing Instru- 
ment Sets in stock. Send for lists. 


UNIVERSAL BOOK CO. 
12 LITTLE NEWPORT STREET, 
LONDON, W.C.2 (adjoining Lisle Street) 


GALPINS 


As announced in November we have taken over the 
Transformer Section of this business. For years 
we have wound all Galpin transformers and can 
promise you the same efficiency and quality as in 


JEFFERY TRANSFORMER CO. 


199 Edward Street, New Cross, London, S.E.14 
oummrmmeserrs [1]. \ aE 


it's the 
TA2B 


AMPLIFIER 


Max. Sens’ity 2 Microvolts RMS. 
Audio Range. Noise 3%. Portable. 


TRANSISTOR 


Internal switching to monitor 
either of two a.c. inputs. Built-in 
balance circuit for comparison of 
two anti-phase inputs, permitting 
measurements independent of 
source power variations. The 100 
microamp meter may be used 
directly for d.c. measurements. 


Selective or wideband operation. 
Write for leaflet Al5. 


MICROWAVE INSTRUMENTS LTD. 
NORTH SHIELDS NORTHUMBERLAND 
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| TERMS AVAILABLE | 

MEN 

E AT 

{ SUPER CHASSIS, 99/6 
of:— ye oe cage —- yy 8in. 
-M. Speaker and valves. Four control 
vers 17’ T.V. CHASSIS, knobs one, —_ wonieg, Garey 
switch). Four w/bands with position for 

s and TUBE & SPEAKER gram. P.U. and extension speaker A.C. 

k pay Ins. Carr. 5/6. 

ane £19.19. 6 

ience. 

© ec I7in. Rectangular Tube on modified chassis. Supplied as  EL38, EL41 and 7—6FI’s. 
single chassis covering B.B.C. channels I-5, or incorporating : : 

. Turret Tuner which can be added as an extra at our special _ With tube and speaker, £19/19/6. With 

) | price to chassis purchases 50/-, giving choice of any 2 all valves, £25/19/6. Complete and working with turret 

= channels (B.B.C. and |.T.A.). Extra channels can be sup- tuner, £28/9/6. 12 Months’ guarantee on the tube, 3 months’ 
plied at 7/6 each. I.F.’s 10.5-14 Mc/s. Chassis size: 12in. x guarantee on the valves and chassis. Ins. Carr. (incl. 

—_—— I4din.x lin. Valve line up: 6SN7G, 6P25, EY51, 2—6D2’s, tube), 25/-. 

<4 l4in. TV CHASSIS, TUBE AND SPEAKER, £13/19/6 

~~ As above with I4in. round tube. Chassis, valves and tube £13/19/6. With all valves, £19/19/6. Complete and working 
guaranteed for 3 months. With Tube and Speaker, with turret tuner, £22/9/6. Ins. Carr. (incl. tube), 25/-. 

RSs HOME RADIO, 79/6 BARGAINS 

vities 5-valve (octal) superhet, 3 

or of waveband receiver. Can be CONSTRUCTURE T.V. CHASSIS 

ro adapted for your gram. P.U. 

— at a little extra cost. A.C. SOUND AND VISION STRIP, 10/6. 

grok a RENE den: tee | S/het. Complete vision strip, less valves. Free drawing. P. & P. 2/6. 

ill be I8tin. x Il3in.—9in. x 20fin. | TIMEBASE 4/9. 

ry. x I2in. Wooden cabinets. Ins. | Including scanning coil, focus unit, etc., less valves. PL & P. 2/6. 

Carr. 4/6. reese state mains" POWER PACK AND AMPLIFIER, 29/6. 

ll be pone Sze requires when R.F. E.H.T. Not tested. Amplifier stage 6V6 with O.P. trans., 3 ohms 

maak oraering. matching. Smoothed H.T., 350 volt at 250 mA. 6.3 v. at 5 amp., 22 v. at 

; { 3 amp., 6.3 v. ac 4 amp. and 4 volt centre tapped. Less valves. Drawings 

are free. Size: I4}in. x 8in.x7in. Ins. Carr. 5/6. 
BEAUTIFUL EXTENSION SPEAKERS POWER PACK AND AMPLIFIER, 19/6. 
Th 29/9. Output stage PEN4S O.P. trans. choke. Smoothed H.T. 325 volt ct 
€ | | 250 mA. 4 v. at 5 amp., 6.3 v. at 5 amp., 4 v. at 5 amp., centre tapped, 
Fitted with 8in. P.M. Speaker ‘‘W.B."" or | valve base for rectifier. Octal or 4 pin. Output is taken from standard 
= ea geen ** of the highest quality. Standard | plugs. Less valves. Ins carr. 5/6. 
a matching to any receiver (2-5 ohms). 

a Switch and flex included. | Unrepeatable [RECTANGULAR T.V. TUBES (Reconditoned) | Grrpur stage V6 with O.P. trans 
SEs pieces _ eoney. Seen ee One = 3 ohms. Choke. Smoothed. H.T. 
pletely satisfied. Ins. Carr. 3/6. 12 MONTHS GUARANTEE : — 350 at 250 mA., 6.3 v. at 5 amp., 22 v. at 

17” £€7.10.0 14” £€5.10.0 3 ates wa at 4 a “=< v. centre 
tapped. ess valves. ot tested. 

; 8” P.M. SPEAKERS 8/9 6 months’ full replacement, Ins. Carr. 5/6. 

+ — . Face ® cragressive. 

| At this price you can have one in every ade possible by the hig 

«Bagh room. With O.P. transformer fitted 10/-. quality of our tubes. Ins. TV CHASSIS, 25/6 
Postage 2/9. Carr, 15/6. 9in., 10in., Ideal oniy for spares. Although this 

K CO I4in., I5in. and = I6in. 2 chassis has a wealth of components, it is 

. ( round tubes. Our special offer of these sizes, £5. considered uneconomical to attempt 

SEI | TV MASKS T.V. TUBES, £6. Three months’ guarantee on rebuilding. This chassis is in three 

setae in. New Whi round tubes. Ins. Carr. 15/6. separate units. Power Pack, Time Base 

—— | gag ee ge may gy and $/Vision strip. I.F.’s 16-19.5 Mc/s. 
Rubber. Post 1/9. I7in. MASKS, 14/9. SOLO SOLDERING TOOL, 19/6 | Drawings FREE. Ins. Carr. 10/6. 

——- - 110 v. or 6 v. (special 
adaptor for 200/240v. 
HEADPHONES, 199 | ism Mat POPULAR RADIO OR RADIO- 
Single earphone and band | Including a 20ft. reel » 39/6 


C.L.R. Ideal for crystal sets, of ERSIN 60/40 


extension on radio, etc. Post | solder and = spare 3 w/band and gram. 5 valve s/het.  Inter- 
1/3. 


Ag eet fied | national octal. Ideal table gram, but still giving 
Pi = . deri high-quality output. 4 Knob control, 8in. P.M. 
ee ‘ Speaker, 7/9 extra. Set of Knobs, 2/-. Chassis 
or car wiring. Revolutionary in design. In- | sixe: (tin. xSih, xin Less vaives ins. 
stantly ready for use and cannot burn. in light | Corr. 4. . y j 


TRANSFORMERS metal case with full instructions for use. Post 2/9. 


MAINS POWER TRANS., 350-0-350 v., 9/9. 250 mA. 6 v. heater at 

5a. 4v. at 5a. centre woe. Drop through type. Primary 200-250 v. 

(44in. x Sin. x Sin.). Post 3/9. 

MAINS TRANS., 3/9. 350-0-350 v. 80 mA., 4 v. 4 v. heaters, 200-250 v. VALVE SALE. 3 MONTHS GUARANTEE 

oe ee — 2/9)12K7...... 8/9 /ECH42 ...... 8/9 )EF92 ......... 3/9 

MAINS TRANS., 5/9. 280-0-280 v. 80 mA., 6 v. 4 v. heaters, 200-250 v BBY sscsveces 2/9|12BE6 ...... 6/9 EF39 ......... 3/9|EF36 ......... 5/9 

Prim. Post 2/3. seceseeee 3/9/4510 . WIKTWEI ... 5/9 

HEATER TRANS, 3/9. 1-2 Ratio Auto trans. 2 v. at 1.4 amp. Prim. ee 4/9|PEN4S ...... 6/9 

4 v secondary. Post 1/9. 1/9 |CV188 8/9|RL37_..... 19 

O.P. TRANS., 1/3. Standard size, 2-5 ohms. Post I/-. 20 for €l. 10/9 DF66...... 5/9 |EFSO ......... ee 2/9 

P. & P. 5/6. €6SG7 ...... 2/9|EB34......... 1/9|EL32......... 4/9/TTH  ...... 4/9 
O02 <...2... 3/9 |ECCS8I ...... B/VIELOI ......... lt: 7/9 

CO-AX CABLE, 6d. yard. Good quality. Cut to any length, 1/6 post 

on 20 yards. 45/- per 100 yards. Post 3/6. 

INSULATION TAPE, 1/6. Finest quality 75ft. x tin. wide. Post 9d. 

Closed Thus. | p.m. Open ALL DAY SATURDAY Free 1958 Catalogue 
va DUKE & Co. (Dept. 6), 621/3 ROMFORD ROAD, MANOR PARK, E.12. ILFord 6001/2/2. 
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3 essential books 


for students 
and technicians 


Wireless Servicing 
Manual 


By W. T. Cocking, M.I.E.E. 


This, the ninth edition of a standard work which has come to be 
recognised as a reliable and comprehensive guide for amateur 
and professional alike, has been thoroughly revised and set in 
a larger and handier format. Essential testing apparatus is 
described, and logical methods of deducing and remedying 
defects are explained. A completely new chapter on the servic- 


17s. 6d. net By post 18s. 8d. ing of frequency-modulated v.h.f. receivers has been added. 
Television Receiving § A practical book on television 
e This is the fourth edition of what may justly be claimed as one 
Equipment Ath Fd of the most important books on television. It deals com- 
R : prehensively with television receiving equipment and gives 
2 many practical details and much design data. 
By W. T. Cocking, M.I.E.E. Owing to the rapid development of television this new edition 
has been largely re-written and, with the addition of 169 pages 
454 pp. 30s. net By post 3ls. 9d. of new matter, is virtually a new book. 
s ss 2 
Television | A BBC Training Manual 
= s ; 
Engineering ’ Gives the application in television of sinusoidal, rectangular, 
— ‘ Y sawtooth, and parabolic waves and shows the mathematical 
Principles and Practice relationship between them. The main body of the text is 
Vol. Ill: Waveform Generation devoted to the fundamental principles of the circuits commonly 
: used to generate such signals. The treatment is largely des- 
By S. W. Amos, B.Sc. (HONS), A.M.I.E.E., ‘§ _criptive and therefore less mathematical than that of the previous 
and x volume. 
D. C. Birkinshaw, M.B.E., M.A. M.LE.E. & 
224 pp. 30s. net By post 3ls. F 
RY 


Published for ‘‘Wire'ess World” 
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WIRELESS WORLD 


SPECIAL ANNOUNCEMENT 


FOR 


ELECTRONIC DRAUGHTSMEN 


As prime Contractors for the British L.R.B.M. it is necessary 
for de Havilland Propellers Ltd. to form a new Drawing Office 
Team which offers opportunities for experienced Electronic 
Draughtsmen to take up established posts of National importance. 

These posts provide the opportunity to work in amenable 
surroundings where housing will be available in appropriate cases 
within the New Town of Stevenage. 

Special arrangements regarding interview can be made on 
written application stating details of age, experience, etc., quoting 
reference CTF3, to the 


PERSONNEL MANAGER, 
DE HAVILLAND PROPELLERS LIMITED, 
STEVENAGE, HERTS. 


All details will be treated in the strictest confidence. 


ELECTRONIC ENGINEER 


A Senior Project Engineer is required to 
handle electronic instrument design from 
conception to production. Used to working 
on own initiative. Degree or equivalent, 
five or more years’ experience. Consider- 
able drive and ability to overcome diffi- 
culties and to meet targets is essential. 


Position offers real prospects in an active, 
growing company. Energy, interest and 
eagerness to tackle work necessitating 
periods of intense activity, will earn 
excellent rewards. 


Apply at once, 
CHIEF ENGINEER, 


ADVANCE COMPONENTS LIMITED, 
HAINAULT, ESSEX. 


ELECTRONIC ENGINEERS 


We are seeking electronic engineers to parti- 
cipate in original development and engineering 
work as members of a highly qualified team work- 
ing on an extremely interesting range of projects. 
The essential qualification is an ability to devise 
and improve high grade circuitry, making full 
use of the latest known techniques in connection 
with both valves and transistors, and to follow 
this up by sound engineering design of pre- 
production prototype models. 

The positions offered are permanent with a 
good commencing salary and excellent prospects 
of advancement. Attractive pension and life 
assurance cover is provided under a contributory 
scheme after a period of probationary service, 

The Company is situated in pleasant country 
surroundings between Esher and Cobham in 
Surrey, and is well served by train, "bus and 
Green Line routes. Working conditions are 
ideal with fully equipped laboratories and all the 
usual amenities of an established and progressive 
Company — good canteen, medical services, 
recreation and social club with sports facilities 
within the premises. 

The Chief Engineer would be glad to see you 
for an exploratory chat in strictest confidence. 


Write or telephone for an appointment to: 
COTTAGE LABORATORIES LTD., 
PORTSMOUTH RD., COBHAM, SURREY 
Telephone : COBHAM 3191 
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win 


MIDDLESEX COUNTY COUNCIL 


Education Committee 


S. SMITH & SONS 


(HRRETORE) LTO. | TWICKENHAM TECHNICAL COLLEGE, 


Egerton Road, Twickenham, Middlesex. 
} (Tel: POPesgrove 7676) 


ications are invited for the 
fll _ | PULSE CIRCUIT DESIGN 


following vacancies:— | 
+ SE SL OF MENT SH. TT A course of twenty-two lectures will be given by specialist lecturers 
on Thursday evenings commencing 9th October, 1958, at 7 p.m. 


GINEERS—for car radio and } 
Special consideration will be given to transistors in pulse circuits. 


low frequency amplifiers—re- 
cently qualified Design Engineers 

A brochure giving further particulars is available from the Principal. 
C. E. GURR, M.Sc., Ph.D., 


would be suitable. 
Secretary to the Education Committee. 


(the marketing organisation : 
Master’s Voice & Radiomobile Car Radio) 


2. SERVICE ENGINEER — for 
adjustment and repairs to car 
radios. Thorough knowledge of 
radio fault finding necessary. 


3 INSTALLATION EN- 


SiH 


PUUUUEAAUEADULALELEAL A 


TMM 


GINEERS—for car radio, Ex- 
perience in radio and electrical 
installation work necessary. 


4. TECHNICAL SERVICE. 
CORRESPONDENTS — to 
deal with customers’ car radio 
technical enquiries and problems. 


Excellent working conditions, 
generous salaries, pension and 
welfare schemes make employment 
with this Company an attractive 
proposition. 

If you are interested address your 
application to:— 

The Staff Manager, 
S. Smith & Sons (England) Ltd., 
Cricklewood, N.W.2. 
Quoting reference SM.119 


Central Electricity Generating Board 


INSTRUMENT ENGINEERS 


INSTRUMENT ENGINEERS 
required in the Electronics and 
Instruments Section of the Research 
Laboratories, Leatherhead, Surrey. 
The Section provides an instrument 
service for all departments of the 
Laboratories and duties include the 
maintenance, calibration and repair 
of the wide variety of physical, 
chemical and electrical instruments. 

Candidates should have the 
Higher National Certificate or 
equivalent qualification. Experience 
in electronic or nucleonic equipment 
will be an advantage. 

Salaries within erg £820- £995 
p.a. or £550-£72 

Applications ee age, qualifica- 
tions, experience, present position 
and salary should be forwarded to 
S. S. Scott, Chief Personnel Officer, 
24/30 Holborn, London, E.C.1. 
Envelopes should be marked “‘ Con- 
fidential ”—Ref.: WW/166. 


E.M.I. 


CHIEF ENGINEER 


E.M.I. ELECTRONICS invite appli- 


cations for the post of Chief Engineer 
for their Broadcast Equipment Divi- 
sion. Applications are invited from 
qualified engineers with up-to-date 
experience of a wide range of Tele 
vision Broadcasting equipment. The 
successful applicant should be able 
to play a large part in forming tech- 
nical policy and be capable of 
directing the activities of various 
development teams, 
Please apply: 
Personnel Department, 
E.M.1. ELECTRONICS LTD., 

Blyth Road, Hayes, Middlesex. 


PLEASE QUOTE REFERENCE 
NO. EL/B74. 


E.M.L. 


ELECTRONIC ENGINEER 


There is a vacancy in the Hayes 
Laboratories of the Company for an 
Electronic Engineer, trained to degree 
of H.N.C. standard and experienced 
in the design of test gear associated 


with Digital Computers. A know- 
ledge of design techniques involving 
transistorised circuitry would be an 


advantage. 


Please apply: 


Personnel Department, 


E.M.I. ELECTRONICS LTD., 


Blyth Road, Hayes, Middlesex, 


PLEASE QUOTE REFERENCE 
NO. EL/BS81. 


es ye oo 
ORATORY 

The ee... are required in oy » ll depart- 
ment of lange _™manufacturing company in 
North Lon 
SENIOR SUALIFIED ELECTRONICS 
ENGINEERS of Degree or H.N.C. standard 
for work on the application of transistors to 
television and other electronic equipment. 
JUNIOR ENGINEERS having O.N.C. or 
equivalent training to assist and work under 
the guidance of the above. 
SECRETARY/TYPIST. This post offers a 
unique opportunity for a lady having training 
in Radio or Electronic theory (e.g. ex WRNS 
etc.) and secretarial experience, with ability to 
deal intelligently with technical correspondence 
and reports. © serve as secretary to chief 
engineer. If desired, an opportunity will be 
given to join in the practical work of the lab- 
oratory accents te esl vi training attained. 


Box No. 6762, 


*ALL your TV Components from one Source” 


TWO FIRST CLASS 


| SU 


AUDUUEUEDOUA EEA 


TH 


| OPPORTUNITIES IN 


EXPERIENCE in 


ELECTRONICS 


CANADA 


| A new division of a major electronics firm needs :-— 


ENGINEERS electrical and mechanical. 
PHYSICISTS 
and electron tube special- 


ists. 


airborne’ electronics, 
radar or systems would be 


helpful. 

LOCATIONS Montreal, Toronto, some 
U.S. points. 

| INTERVIEWS in the United Kingdom 


| 


will be arranged at a later 
date. 


| Send full résumé in complete confidence to:- 


5 


T/V ENGINEERS 
REQUIRED 


Good wages. Permanent position. 
Telephone appointment 


T. A. BERRY (Lodge Radio) LTD. 
EWELL 2317 


Replacements 


| DR. J. J. BROWN, Placement Division 


/INDUSTRIAL AUTOMATION LTD. 
1121, Sherbrooke St. W., Montreal, Canada 


BONA FIDE TRADE ONLY 
Non-Trade Clients — see your dealer NOW! 
138 LEWISHAM WAY, NEW CROSS, S.E.14 
TiDeway 6666 Grams: Flibak, London, S.E. 14 
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SELENIUM RECTIFIERS 


40 ma. to 10 amp., 6 v. to 100 v. 
Bridge, H. Wave or P.P. 


WITH OR WITHOUT HIGH- 
GRADE TRANSFORMER TO 
SUIT. These are new goods, best 
makes, not reconstructed Government 
surplus. Popular types, 6 v. 1 a., 
4/-, 2 a., 7/6, 12 v. 2 a., 8/6, 12 v. 
1 a., 7/6, 12 v. 3 a., 15/-, 6 a. alloy- 
finned type, 27/6, 24 v. 0.3 a., 9/-, 
0.6 a., 12/6, 24 v. 1 a., 13/6, 2 a, 
15/6, 24 v. 3 a., 21/-, 50 v. 1 a., 24/-, 
50 v. 2 a., 42/-, 130 v. 300 ma. h. 
wave, 38/-, 250 v. 300 ma. do., 65/-, 


110 v. 1 a. bdge., 48/-, 130 v. 80 ma. 
bdge., 21/-. Postage 9d. extra each. 
cs; No. 1, a kit for 
: 2¥.,6%. 12 ¥s 
former, rectifier, 
ammeter, all 
& g parts, not rub- 
‘ & > bish, 52/6, 
: tor housing for 
same, as illust., 12/6, p.p. 3/-, ditto, 
Economy 12 v. 3 amp. kit, no am- 
meter needed, 34/6, p.p. 2/6, all with 
CHAMPION PRODUCTS 
43 UPLANDS WAY, LONDON, N.21 


CHARGER KITS 
(3 3 amp. trans- 
high-grade new 
unique convec- 
but 2 amp., 43/-, case 12/6, p.p. 3/-. 
12 months’ guarantee. 
Telephone LAB 4457 


oT 


SOLON 


ELECTRIC 
SOLDERING IRONS 


for 25 years 
the best 


25 watt lastrument Model 


A model for 
every purpose 


Leaflets on request from: 


W. T. HENLEY'S TELEGRAPH 
WORKS CO. LTD. 
Engineering Sales Department, 
59-62, High Holborn, 
London, W.C.1 


Telephone: CHAncery 4361 
‘Grams: 


“Henletel, Holb, London” 


WIRELESS WORLD 


COPPER WIRE 


ENAMELLED, TINNED, LITZ, 
COTTON AND SILK COVERED. 
RESISTANCE WIRES, 

1 oz., 2 oz., and 4 oz. REELS 
Al! gauges available. 

B.A. SCREWS, NUTS, WASHERS, 
soldering tags, eyelets and_ rivets. 
EBONITE and BEKELITE PANELS. 
TUFNOL ROD, PAXOLIN TYPE COIL 
—— AND TUBES, ALL DIAMETERS. 
Latest Radio Publications 
SEND STAMP FOR LIST. TRADE SUPPLIED. 


G.E.C., B.T.H. & 


WESTINGHOUSE 
GERMANIUM CRYSTAL 
DIODES 
1/- each. Postage 3d. 


Diagrams and three Crystal Set Circuits 
Free with each diode. 

A large purchase of these fully GUARANTEED 
diodes from the manufacturers enables us 
to make this attractive offer. 


POST RADIO SUPPLIES 


33, Bourne Gardens, London, E.4 


CABINETS 


for 
Goodmans, G.E.C., 
Wharfedale, Jensen 


STANDARD BASS 

REFLEX CABINETS 

Walnut, Mahogany and 

Oak, as illustrated 
(34” high) 

12” Speaker Model 

Model 


£10.0.0 
10° Speaker 
£9.10.0 

8” Speaker Model 

Open till 5.30 


Saturdays. 


A. DAVIES & CO. (Cabinet Makers) 


A Parkhill Place, off Parkhill Road, London 
N.W.3. GULLIVER 5775 


NEW METERS 


(by well-known manufacturers) 
to your requirements 


7-14 DAYS 


DELIVERY 


A.I.D. APPROVED 


METER REPAIRS 


by 
SPECIALISTS 
Phone: omen and 
icient 
HOP 1408 Service 


INSTRUMENTS ELECTRICAL CO. 


107, Newington Causeway, London, S.E.!. 
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Amplifier employing two KT 88's 50 watts as des- 
cribed by W. lan Heath in ‘* Design for a 50-watt 
Amplifier,” and by G. R. Woodville in ‘* Wireless 
World," April, 1957, and in ‘** Audio,’’ January, 1958. 


OUTPUT TRANSFORMER 
TYPE 4N! 


6,000 ohms centre tapped and tapped at 43% 
and 25%. 

Secondary impedances: 0.45 ohms, 1.8 ohms, 
4 ohms, 7 ohms, II ohms, 16 ohms, 22 ohms, 
and 30 ohms. 

Primary inductance: 50 hys. 

Primary D.C. resistance: 50 ohms + 50 ohms. 

Leakage reactance: Primary to secondary 
6 m/hys. Half primary to secondary 3 m/hys. 

Power handling capacity: 50 watts at 25 c/s. 


Size: 5f4in. x 44in. x 5$in. high. Weight: 
144 Ibs. 

Potted 4NIC. Size: 6in. x Sin. x 6gin. high. 
Weight: 15 Ibs. 


MAINS TRANSFORMER TYPE 4W36A 
Primary: 200/250v. 50 c/s single phase. 


Secondary: 500-0-500v. 200mA. (D.C.), 
6.3v. 5A., 6.3v. 2A., 5v. 3A. 
Size: 5tin. x 4$in.x5tin. high. Weight: 


17 Ibs. 
Potted 4W36C. Size: 6in. x 5fin. x 6gin. high. 
Weight: 194 Ibs. 


| CHOKE TYPE 4X83 


5 hys. 200mA. 

Size: 4tin.x3fin.x4tin. high. Weight: 
63 Ibs. 

Potted 4X83C. Size Sin. x 3gin. x 4}in. high. 
Weight: 8} Ibs. 


SAVAGE 


TRANSFORMERS LTD. 


NURSTEED ROAD 
DEVIZES, WILTSHIRE 
ENGLAND. 
Telephone: Devizes 932-3. 
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MARCONI TF-643 ABSORPTION WAVE- 
METER 


20 to 300 me/s. 
Complete with four pick- 
up coils and calibration 
charts. PRICE, unused, 
in perfect condition, in 
wooden transit case £5/10 
Carriage 15/-. 


GENERAL RADIO TYPE 605B SIGNAL 
GENERATOR. Range 9.5 kce/s to 30 me/s., 
giving a useful extension of the audio range, 
Accuracy 1%. Power supplies 230 v. A.C. 
PRICE, fully overhauled and guaranteed, £60. 
Packing and carriage £1/10/-. 


COSSOR MODEL 339 DOUBLE BEAM 
OSCILLOSCOPES FULLY OVERHAUL- 
ED AND GUARANTEED £30. 

Packing and Carriage él. 


MARCONI TF-942 HIGH SPEED OSCIL- 
LOSCOPE, for pulse work; Trace Duration 
0.1 to 0.55 musec; Calibration marks at 0.25- 
1.0-5.0-25 me/s; ‘‘ Y "’ Shift Voltmeter. 
Unused, as new condition.............. £180 0 0 
Packing and carriage €3. 


R-111/APR-5 RADAR SEARCH RECEIVER. 
Frequency range 1,000 to 6,250 me/s; |.F. 
30 mc/s; |.F. Bandwidth 10 mc/s. Power supplies 
115 v. A.C. and 24 v. D.C. Price and details on 
application. 


COLLARO 4-SPEED RECORD CHAN- 
GERS latest models ‘‘CHALLENGER"’ and 
** CONQUEST "’; Crystal Turnover Pick-up. 
Brand new, £8/15/-. 


TELEPHONE EQUIPMENT 
American Field Telephones type EE8 and spares 


British UC 10-line Switchboards and spares 
American BD-71 6-line Switchboards. Also 
only few available: American BD-72 12-line 


Switchboards. 


TRANSMITTING AND _ RECEIVING 
INSTALLATIONS SUITABLE FOR 
MARINE OR GROUND MOBILE USE 


25 WATTS COLLINS TCS INSTALLATION, 
comprising Transmitter, Receiver, Antenna 
Loading Coil, Remote Control Unit with 
Loudspeaker, Power Supply Unit (state 
voltage required), inter-connecting cables, 
Microphone, Headphones and Key. This 
installation can be used for VFO operation 
or as 4-channel crystal controlled equipment. 
Range 1|.5-12 me/s. 

50 WATTS BC-375/BC-348 EQUIPMENT, 
comprising Transmitter BC-375, seven plug-in 
tuning units, Receiver BC-348, Aerial Tuning 
Unit, Power Supply Unit, Interconnecting 
cables, Headphone, Microphone and Key. 
Frequency Range: Transmitter 150 to 12,500 
ke/s; Receiver 200-500 kc/s and 1.5-18 me/s. 
Power Supply Unit for 24 v. supplied as 
standard. Details and prices on application. 


tp cages, ARMATURE 
3) DROP 
¢ , a TESTERS 
o + (Ex A.M. 
3 Ref. 5G/549) 


For testing Motor and Generator Armatures, 
max. dia. of commutator approx. 4in.; max. 
overall dia. 7in.; max. length approx. I5in. 
PRICE £5/10/-. Packing and carriage 15/-. 


INSULATION TESTERS 
Record ‘‘ Minor ’’ 500 v. Insulation Tester, 
complete with leather case ............ £10 0 0 
Evershed Series | Megger insulation Tester, 
500 volts, 40 megohms £25 
Evershed Series | Megger Insulation Tester, 
1,000 volts, 100 megohms, from... £27 10 0 
Evershed Series | Megger Insulation Tester, 
1,000 volts, 100 megohms, complete with 
Decade Box, all brand new ......... £60 0 
Evershed Series 2, 500 volt Megger Insulation 
Tester in leather carrying case ... £25 0 0 
Evershed Series 3 Megger Insulation Testers, 
500 volt ‘“‘ Wee "’ Meggers)......... £12 10 0 


Evershed Bridge Megger, 500 v. ... £45 0 O 
Evershed Bridge Megger, 1,000 v.... £50 0 0 
Leather cases for Evershed ‘* Wee”’ rs 


All above are fully guaranteed for six months. 


RECORDERS. 


EVERSHED 12-PEN TIME 
RECORDER 
Portable 12-channel instrument 
for simultaneous recording of 
h eleven events with twelfth 
channel providing time mark- 
ings. Pens and chart are 
operated by 28 v. D.C. sup- 
plies. Chart speed 2 inches per 
s second. PRICE, unused, in 
: original packing, complete with 
oe supply of charts, 
satay disateiclaniiuns £30 0 0 
seh andcarriage £1 0 O 


ELLIOTT SINGLE PEN 
PORTABLE RECORDING 
MILLIAMMETER 


This is an A.C./D.C. instrument 
of the moving coil type, A.C. 
range being ebtained through 
an internal metal rectifier. 
Separate terminals are brought # 

ci 


out for A.C. and D.C. A. 
range | milliammeter; D.C. 
range approx. 0.9 mA. F.S.D 


Clock driven chart | inch per 
hour. 

PRICE, perfect condition and 
OI oases ccdasscnnvnaconacsts 


Packing and carriage . 
Other types available—please write for details. 


PLEASE VISIT OUR RETAIL BRANCH AT 85, TOTTENHAM COURT ROAD, 
LONDO (near Goodge Street Station). 
Open all day Saturday. Late closing on Wednesday (7 p.m.). 


N, W.! 


Telephone LANGHAM 8403. 


ARR-3 F.M. RECEIVERS, two RF Stages, 
two I.F. Stages, Automatic Frequency Control. 
Frequency range 62-70 mc/s. Simple Con- 
version to B.B.C. in 30 minutes. PRICE, 
complete with valves, modification instruc- 
tions, circuit diagram and modification 
BN iaticaa ban nines tates Canaan ante miaales £5 10 

packing and carriage is 0 


R-11I5SB RECEIVERS, with super-siow 
motion drive, complete, air tested £8 15 0 
Packing and carriage ...............+6+ 15 0 


EDDYSTONE 358X COMMUNICA- 
TION RECEIVERS 

40 kc/s to 31 mec/s covered continuously 
with ten plug-in coils. Perfect reception, 
unusually high sensitivity. PRICE, in perfect 
condition, with a set of ten plug-in coils and 
mains Power Pack, only £15 

Packing and carriage .................- 


PETROL ENGINE 
Single-cylinder 4-stroke air-cooled, 2.3 h.p. 
at 2,500 r.p.m. 
BRAND NEW 

PRICE, Engine only  ...........000000 £13 10 0 
Engine with Baseplate (to accommodate 
generator), 
Silencer with 
flexible exhaust 
pipe, and spares 

él 0 
Packing and car- 
riage £1 5 0 


CR-150 MARCONI COMMUNICATION 
RECEIVER. Dual Superhet, 2 to 60 mc/s. 


*“*S"’ Meter. PRICE, fully overhauled and 
IIE oc cui bch bl eivankatiadiiaoness £50 0 0 
MARCONI Mains Power Pack for 

RAND 5s cxdsenvavendakis cakektipve £10 0 0 


P-104 RECEIVERS (R-1392) VHF Receivers, 
95 to 150 me/s, from ............ce0ee 43 10 O 


EDDYSTONE MAINS (230 v. A.C.) 
POWER PACKS 
wa > Aly 200 mA. and 12 v. L.T., 


Saasadeeddakscsuenabies biewasd sie 42 8 6 
175. "HLT. 65 mA. and6.3v.L.T. £115 6 
ROTATING BEAM AERIALS. Tubular 


2in. dia.x6ft. high with rotating handle 
(worm-gear drive) and azimuth indicator 
£115 0 
6ft. Extension Masts for the above (maximum 
of two per base), each is 
Packing and carriage ..............++++ 


12 6 


HEADSETS AND MICROPHONES 
C.L.R. Low Impedance Headsets, each 5/6 
D.L.R. Low-impedance Headsets, Balanced 
PTT QUO a5 5s ccesscinceresvsesives 7/6 
C.H.R. High-lmpedance Headsets, each 10/- 
D.H.R. High-lmpedance Headsets, Balanced 


PPE MII ois ck dixetasvebsacenintaie 15/- 
R.A.F. Type Headgear Assembly: with Low 

Impedance Earphones, each ............ 28/- 
Ditto with Electromagnetic 


Microphone, 
OID scecactsnsskuaaccenisiaeisnisaasstscnceues 32/6 
Ditto with Throat Microphone, each... 35/- 
Headsets with High-limpedance Earphones, 
2/- 


American HS-30/U Lightweight Headsets 
with miniature earplug type earpieces 12/- 
Electromagnetic type microphones, Type +1 
vv Throat Microphones Type 1-30, 
de biieninniinltiieiietaiadsiasaianiensains 7 6 


each 


Please send s.a.e. for Valves and Meters Price Lists. 


When ordering by post, please add (unless specified otherwise) 2/- in £ for packing and postage. 


correspondence to our Head Office. 


Please send ail Mail Orders and 


Z & I AERO SERVICES LTD., 


14, South Wharf Road, London, W.2 
Telephone AMBassador 0151/2. 


We buy high quality Test Equipment, Communication Receivers, Aircraft Transmitters and Receivers etc. 
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IME Wireless World Classified Advertisements 


ument 
ling of Rate 7/- for 2 lines or less and 3/6 for every oatiions | | COMPONENTS—SURPLUS AND 
welfth one or part thereof, average lines 6 — Box Num 8) 7 ECONDHAND 


mark- 2 words plus 1/-. (Address replies: Box 0000 o/o «Wireless 


44 sq MC voltmeters basic 350uA, 300 or 
World” Dorset House, Stamford St., henten, 8.E.1.) Trade 


250v, plain scale, 32/6, P/P 2/-; 100. 


4 

| 

| 10 
PA | | or 2v mirror scale 35/-, P/P 2/-; special scales 

| extra to order 

| 


discount details available on application. Press Day September 


= 1968 issue, Wednesday, July 30th. No responsibility t 
e accepted for errors. TRANSFORMERS: TV type, 200-250v in, 350- 
sd, 4 | Fagg a _, By om, SOE er” 7s he 
IMPORTANCE. iii 4o' Sao ol 
6.3v 0.3A X6, 12v 3A, 5v 3A X3, 230v in 22/6. 
i WARNING H | carr. 5/-; Heater (b) 230v in, 6.3v 3A X4 
0 0 | Readers are warned that Government surplus on a ry) .* 3 bw +d ie vowed 
— components and valves which may be offered || #4 the Radio & Electronic | 330v 75 mA, Sv 3A-X5, 230v In, 80/- carr, 5/-; 


for sale through our displayed or classified Advance Comps. CV type, input 190 to 260v 


columns carry no manufacturers’ guarantee: | Industry | Advar it 230v constant 105W, £3/10, carr. 5/-: 
Many of these items will have been — | i | 250WW £4/12/6, carr. 7/6; 500W £6/10, inc 
i itable } | arr 
for special purposes making them — le 1) | PAPER caps: 8iF 1,000v 7/6, P/P 3/-; 8,F 
for civilian use, or may have deteriorated as a | 
ef as, thaw ieee | 750v 5/-, P/P 2/6; 4yF 750v 4/6, P/P 1/9; 
result of the conditions under which they ha | 4uF 500 
been stored. We cannot undertake to deal with t e | oe v 4/-, P/P 1/6. Plugs and skts., Jones 
any complaints regarding any such items pur- | 12-way, pair 3/6, P/P 9d; Cannon coax. pair 
chased. | VALVE bases: 10, 3/- doz., P/P_1/-; B7G 3 
PARTRIDGE i iriotian’ ges Teenie Me avi 
microswitc - io min, 
NEW RECEIVERS AND AMPLIFIERS } %)/0/% mA, 2X3500hm, 15/-, P 9d. 
HIRLEY LABORATORIES, Ltd., 3, Prospect NEUCLEX Co., Ltd., on Oak Pond Way, Gore 
>. Piace, Worthing. Sussex. Tel, "30556. ‘ j PRIC E LI ST rards Cross. ‘Tel. 3296. 179 
7 A stereoscnic tape recording and | 
replay amplifier, separate meter monitoring on | | LLUSTRATED Catalogue No. 13 PE 
0 0 recor! and playback on both channels, 13watts over 450 items of Government surplus and 
0 O/P each channel, 96gns, TWA/15 tape record- | : L — radio ~ yo equipment, 2/2, refunded 
0 ing and reproducing amplifier, 13watts Ee for Featuring all the popular lines from our purchase of g /6 overseas sea mail.— 
etails. Wearite and Coliaro decks, 45gns; W/PA Saot ites cavitis this allison of coe <e two Arthur Sallis ay “Control, Ltd., Department 
ma recording and replay pre- amplifier. Bogns, oth . camniiahted ao W.W., 93, North Rd., Brighton. [0193 
eT with valve voltmeter monitoring: e new lines, all available for immediate 
.D high-fidelity amplifier exceptionally wide tone- | li : een, wale. “tg -. Av 12-volt japut 200+ 
03. contro] system, 40mv_ sensitivity, Dogns: with delivery—ex stock. h -Vvo. a put, rte or car ay io, electric 
. two inputs and 3-position gram’ filter. 22gns; ; ge ag yes ype eg power unas 
specialized amplifiers for the musical and In addition we have illustrated all the fy mT ran: — “y faieal seale t es, all are 
_ scientific industries including the Mullard ; 5 ase gtee | ee er Se CORRES TORRtY Cone, 
Owatt. 10095 | mounting styles referred to in this list ws so ane 2S = in hd 
. : . ° remo a - 
h.p. RECEIVERS AND AMPLIFIERS— for easier specification and ordering. facture, weight approx. 201b each; our price 
PLUS AND SECONDHAND 25/- each, plus 6 part carriage Pine ork 
Rus, 3 with speaker, power-pack We are happy to say that our new price | Waltons Wireless Stores, 46, 47, 48 & 49, Staf- 
0 working order; £9, carriage paid.—Hameed, I list shows a “‘ trend ” towards a general | °° St-» Wolverhampton. [0147 
late 135, Knutsford Rd., Warrington. [7951 jeptiie : NEW GRAMOPHONE AND SOUND 
ry, RO. see and ofolls in, stock, also ARBs, : reduction in prices. A welcome feature EQUIPMENT 
, etc.—Requirements please i “ i ” ders, Ferrogr: Vor n 
rich R. & I. Service, 254, Grove Green Rd., 1] no oe whee qoute sestem sy -- OY M St % cunae = 
ust London, ‘E.ll. Ley. 4986. [0053 cannot be substituted by those of an! Refiectograph. 
res . . . 
TV RECEIVERS AND AMPLIFIERS— i inferior nature and price. > Ey Ry Ey Fk Dulci 
ar ROJECTOR television and ‘sercen, St xX aft AMPLIFIERS and tuners, Leak, Quad. R.C-A 
0 fully maintained and in perfect ‘condition; | The finest possible materials; constant | Dulci. Dynatron: microphones, Reslo, Acos. 
for — wt bart exchange for 2lin television. research and development keep Partridge ALL t tapes and accessories; audio service 
ms dept.. and iecording studio, hire-purchase 
PHILIPS 17in projection televisions available, Transformers in the lead. The first in the facilities available. . . 
, *S,,taken, in part, exchange. com plete, but field, they have consistently proved to be | LAMBDA RECORD Co., Ltd., 95, Liverpool 
not guaranteed; » originally i Rd., Liverpool, 23. Great Crosby 4012. [77 
each.—Tomlins, 127, Brockley Rise, Forest the best. Inevitably, = any amplifier le apt guy disc Prcrsceibe ae 
Hill, S.E.23. [0343 | specification the words “ Partridge Trans- C L.P. or standard operation from 30gns.- 
ELEVISIONS needing attention, 9in-10in, | former recommended ” will appear. Séens.; ; also ey tape/dise or direct chan- 
—— nearly all makes, 45/- each, carriage paid; — from _ 50gns.- 
12in televisions, needing attention, £5/10; 15in, FT OTR ATONE. aks be arranged in Lon- 
5/6 £9/10; write for list.—Tomlins, 127, Brockley — —For full details write to K.T.S., Ltd., 
ced Rise, Forest Hill, S.E.23. (0344 cane ye — at — N. Devon. 
7/6 NEW TEST EQUIPMENT ee eee 
0/- [NSULATION testers by Wayne-Kerr Labora- GuasGow —Rocorders bought, sold, ex- 
C torie br Ww changed, cameras, etc., exchanged for 
red Ss, brand ne incorporating Variac 
5/_ transformer and large electrostatic voltmeter: recorders or’ vice versa.—Victor Morris, 406, 
y highest quality throughout; output continuously Argyle St., Glasgow, {0201 
“Hh variable 0-5KV AC or DC; price, ready for ‘APE og for home and industry; 
- use, money back guarantee, £9/15 carr. paid. | Brenell, Mk. 68gns; Ferrograph recorders 
ne, R. Sankey, Picturedronre, Atherstone, ar- from 79gns; oceaal and L.P. tapes; high 
2/6 wicks. Tel. Atherstone 3210/3202. (7962 quality mics, “* ag yy et ae: H — 
5/- s tuners, etc.; tape/disc and complete recording 
=a TEST BRENT SURPLUS AND service; also Chapman SES5 tuner unit VHF/AM 
2/- IGNAL_ generators, oscilloscopes, output ent geet De my a a ae ats 
ets meters, valve voltmeters, frequency meters, | Eccles, Manchester. Eccles 1624. ’ Director: 
b= cme bo ag FY ey See. Sa — 
3 254, Grove Green Rd., London, E.11. Ley. 4986. GRAMOPHONE AND SOUND EQuipMENT— 
30 NEW COMPONENTS ERROGRAPH 3A/N ticall ten 
é BANG up-to-d y / prac cally new, 
V6 A. sett ces pop se ant pest fee cea = MGS 0% commence ees. “canopy 
es, send your bill head; trade and export only sup- : 
ling plied.—A.W.F., 10, Sackville St, Bradford, 1 M. S.S. disc cutter, 3 speed, hot-cut, matched 
playback/record amplifiers, speaker (all 
RYSTAL microphone inserts with excep- metal cesed), cost £250; bargain £90, must sell. 
— tionally high output (Cosmocord Mie. 6), Box 7015 [7984 
—- guaranteed newly made and boxed, 15/6 post | 
free.—Radio-Aids, Ltd., 29, Market St., Wat- TAPE RECORDING. ES, 
and ford, Herts {0170 | APE to dise_recording.—L.P. (30 mins.), 
27/6; 78s, 13/6; 48-hour service, s.a.e. 
— COMPO ae AND leaflet. —Marsh, Little Place, | at T7832 
» Lancs. 
OUTHERN RADIO SUPPLY, Ltd, 11, Little | on — piaiat he 
Newport St.. London, W.C.2. See our dis- : | 
played advertisement. page 153. Write for your copy of the 
AGSLIPS at low prio. A ad eoarentess. new Partridge Price List now to: FOR 
50: * on a ae iy tin 9 afi; 
c/s, unused each in /-, post 2/ 
large stocks of these and other tiple. B PA R T Pp k D G SALE AND WANTED 
Crawshay, 94, Pixmore Way. Estchworth, E 
ae. ADVERTISEMENT FORM 
<ATHODE ray tubes used but in good actu | TRANSFORMERS LTD. 
order with three months’ written guarantee, 
12in to 17in Mazda, Mullard and equivalent | Roebuck Road | TURN T0 
tc types only at £4/10 each plus 12/6 for car- a 4 
i BHP Distributors (Londow), Ltd. S75 Stal a a PAGE No. 157 
stributors ndon), be . nes ‘ . 
— Rd., Hounslow, Middx. Tel. Hou. 5144. Our Phone: ELMbridge 6737-8. 
terms are C.W.O. or C.O.D 0170 
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REGO. TRADE MARK 


PRECISION 
SOLDERING 
INSTRUMENTS 
for the 
ELECTRONICS 
INDUSTRY 
© Comprehensive 
range 
e Robust & Reliable 
e Light weight 
© Rapid heating 
© Bit sizes 3/32in 
3/8in 
= e All voltage ranges 
ih 6/7v to 230/250v 


e Prices from 19/6 
Illustrated is the 25w 
3/Il6in replaceable bit 
model with safety 
shield. 


3 


Patents. 
designs. Suppliers to 
H.M. and Foreign 
Governments. Agents 
throughout the world. 
Brochure No. S.5 sent 
free on request. 


Sole proprietors and manufacturers: 


f 


BN 
ay 
“e 

¥ 


| 
be 


LIGHT SOLDERING DEVELOPMENTS LTD. 
Surrey | 


106 George Street, 


Phone: CROydon 8589 


Croydon, 


Grams: Litesold Croydon 


@ AERIAL EQUIPMENT. Poles, Masts, 


Dipoles, Yagi, and Microwave arrays. 1|2in. 
Whips to 150ft. Masts 
@ CABINETS AND RACKS. | 3éin. to 


96in. high, standard 19in. wide. 
@ CONDENSERS up to 10,000 mfd. and 
50 kV. 


@ FUSES. 
600 amps. 


@ INSULATORS. 80 different patterns. 


@ LOUDSPEAKERS 3in. dia. to 50 watt 
Theatre Systems. 


@ METERS 2in. to /2in. dia. 


Cartridge and E.S. § amp. to 


120 different 


types. 
@ POWER SUPPLIES. Generators, 
Rectifiers, Vibrators. Inverters, Dynamotors 


from 2 volts 100 amps. to 36,000 v. 4 amp. 
@ RECEIVERS. 80 types available from 
15 ke/s to 600 me/s. including portable, D.F., 
Table Rack and Pedestal. 

@ TEST GEAR, American, over 100 different 
types, Meters, Calibrators, ‘Signal Generators, 
etc. 

@ TELEPHONE AND TELEGRAPH 
EQUIPMENT. Single- and multi-channel 
apparatus, filters, switchboards, power sup- 
plies, perforators, printers. 

@ TRANSFORMERS Audio and Power, 
200 types from 2 volts to 18,000 volts and 
up to 15 kVA. 

@ TRANSMITTERS. 60 different types 
from UF-! Handle Talkie to G-50, 2,500 watts. 


FULL LISTS AVAILABLE 


Send your requirements. All packing and shipping 
facilities 


ORGANFORD, DORSET 
Telephone: LYCHETT MINSTER 212 


British and Foreign | 
Registered | 


TAPE RECORDING, ET 


APE to disc, Queensway me Studios, 
123, Queensway, W.2. Bay. 499 Recor- 
ders serviced and for hire. (7421 


wut x RECORDS offer comprehen- 


sive 78/LP tape to disc recording facilities 
—Leafiet tl 19, Blackfriars St., Man- 
chester, 3 [7402 


e (especially with LPs) consult 
Britain’ s oldest full-time cransfer service (1952 


rates); limited quantity new 1,800ft LP tape 
37/6, 1,200ft standard 25/-, post free; use our 
mixer units for improved tape recording.— 

Sound News, 10, Clifford St., London, W.1. 
[0192 

VALVES WANTED 

EW valves wanted, any quantity, best cash 
price by return.—Stan Willetts, 43, Spon 
Lane, West Bromwich, Staffs. Tel. Wes. Piso 
types of valves British or American, 


transmitting and receiving; keenest cash 


prices paid. What have you to offer?—Write 
or call Lowe Bros., 9a, Diana Place, Euston 
Rd., N.W.1. Tel. Euston 1636-7 [7848 
WANTED, EXCHANGE, ETC. 
ROFESSIONAL disc recorder wanted, 3 or 4 


speed, adaptable for stereo, capable of cut- 


ting masters.—Full particulars Box 6634. [7946 
WA&ANIED, HRO coils, Rxs., etc., A.R.88s, 
BS348s, S27s, etc.—Details to R. T. & I. 
Service. 254, Grove Green Rd., London, E.11. 
Ley. 4985. [0163 
ANTED, small quantity of transformers 
Metro Vickers Style 20033Z, VA 900, 230 
volts tapped input, 13.0, 13.5, 14.0 and 15.0 
volts output at 60 amps.—Box 583. {7934 
BETTER cash offer for brand new valves, 


speakers, components, test instruments, 
| etc., that are surplus to your needs.—R 8... 
155, Swan Arcade, Bradford, 1. {0190 


RGENTLY wanted, manuals or instruction 
books, data, etc., on American or British 
Army, Navy or Air Force radio and electrical 
equipment.—Harris, 93, Wardour St., W.1 
Gerrard 2504. (7874 


| ANTED, BC610 Hallicrafters, E.T.4336 

transmitters, BC312_ receivers, BC221 
frequency meters and > parts for all above; 
best cash prices—P.C.A. Radio, Beavor Lane, 
Hammersmith, W.6. [0079 


| WANTED, good quality communication RYS 

tape recorders, test equipment, domestic 
radios, record players. amplifiers, valves, com- 
ponents, etc., estb. 18 years.—Cali, send or 
"phone Ger. aes, Miller’s Radio, 38a, Newport 
Court, Leicester Sq., W.C.2. (7898 


P® ROMPT cash for the purchase of surplus 

stocks of televisions, tape recorders, radios, 

amplifiers and domestic electrical appli iances 

of every description; substantial funds avail 

, 14, Watling St., Shudehill, Ma 

i 1916. Bankers: Midland 
[0216 


Bank, 


REPAIRS AND SERVICE 
AINS transformers rewound, new trans- 
formers to any specification. 
MOTOR rewinds and complete overhauls; 
| class workmanship; fully paige 

F.M. ELECTRIC Potters 
| 
| 


> 
iy 
bse 
Ful 
td 
tC 
5 


first- 


Bldgs., 
54898 
{0113 

a Cg coil winder, cheapest machine on 
arket sie oa ls. 170, London Rd., 

| Southend- -on- Sea [0174 


| AINS transformers, E.H.T.s, chokes 
| coils, etc., promptly and ‘efficiently re- 
wound or manufactured to any specification; 12 
months’ guarantee 

LADBROKE REWIND ‘5 eee Ltd., 820a, 
Harrow Rd., London, N.W.10. Tel. Ladbroke 
0914. [0222 


| Warser Gate, Nottingham. Est. 1917. Tel. 


field 


RANSFORMERS _ to 

Singles, rewinds, small or large batches; 

quick and efficient service, competitive prices, 
ost, fom: 

nm, 1, Grove Crescent, 

[0330 


any specification, 


| Sovth Woodford, E.18 


RENEW to stock your faulty speakers of all 
sizes, pressure units, microphones, coils, 
fields and gone assemblies in cartons.—D. 
Boulton, hornton Rd., 

Telephone 30838. {0171 


RMATORE rewinding service to the trade; 

vacuums, drills, grinders, hood driers, 
dental and washing machine motors; 
cleaner armatures replaced from stock; 
hour service; every job guaranteed; all vacuum 
cleaner parts, bearings, etc. in stock for any 
make; complete overhauls our speciality.— 
Regam Electric, Ltd., 39a, Boar Lane, Leen 


Mi SCELLANEOUS 
TA wavefinder as new, extras: £25 o.n.o.— 
Dunstan, Chapel Terrace, Stithians, Truro 
[7973 
ENAMELLED copper wire 3,085lb, 44 s.w.g., 
227lb 45 s.w.g., surplus due to 
change.—Offers to Concentric Mfg. Co., 
Priory Road, B’ham, 
mers A Office type 250 ohms with 
1 NC contacts, approximately 
3,000 Available for quick eale-—Hampson In- 


(7942 


dustries, Ltd., West Bromwich. [7844 


Bradford, 1. 


= DISC’/TAPE.—If quality and durability | 


1958 EDITION 


ELECTRONIC 
MUSICAL 
INSTRUMENTS 


By R. H. Dorf. 


—_—__—_—___@— 
ELECTRONIC SEMICONDUC- 
TORS by E. Spenke, 85/6. Postage 1/-. 
RAPID TV REPAIR, by G. W. Heath, 
23/-. Postage I/-. 
THE RADIO AMATEUR’S HAND- 
BOOK 1958 Ed., 32/6. Postage 1/9. 
MODERN OSCILLOSCOPES AND 
THEIR USES by J. H. Ruiter, Jr., 45/-. 
Postage 1/6. 
TV FAULT FINDING a Data Pub., 5/-. 
Postage 6d. 
PROBLEMS IN ELECTRONICS 
WITH SOLUTIONS by F. A. Benson, 
36/-. Postage I/-. 
ELECTRONIC PUZZLES AND 
GAMES by M. Mandl, 15/-. Postage 8d. 
ELECTRON-TUBE CIRCUITS by 
S. Seely, 81/6. Postage I/-. 
RADIO VALVE DATA. Compiled by 
“W.W."’ 5/-. Postage 8d. 


THE MODERN BOOK CO. 


19-23, PRAED STREET, 
LONDON, W.2 


BRITAIN’S LARGEST STOCKISTS OF 
BRITISH AND AMERICAN TECHNICAL 


BOOKS 


Complete Catalogue 6d. 
PADdington 4185. Open 6 days 9-6 p.m 


Post 1/6 


COLLARO 
MK IV TAPE TRANSCRIPTORS 


£25 CARR. PAID 


W.B. HF. 1016 
Speaker 
£8 carriage paid 
AVO MULTIMINOR 
£9.10s. carriage paid 
COSSOR 
3 Valve 3 Watt 
AMPLIFIER KIT 
complete with 2 SPEAKERS 
£9.15s. carriage paid 


CcOsso 


6 VALVE 
VHF/FM RECEIVER KIT 
WITH SPEAKER 
15 GNS. Carriage Paid. 


COMPONENTS 
still Available for ALL OSRAM AND 
MULLARD AMPLIFIER & F.M. CIRCUITS 


WE ARE STOCKISTS FOR 
Erie, Radiospares, T.C.C. Dubilier Condensers, 
Wearite, Osmor, Denco, REP (Repanco), 
Teietron, Elstone, Partridge W.B., Elac, J 
Tuning Condensers, Emitape, Scotchboy, 
Bulgin, Westinghouse, Brimar, Mullard, etc., 
etc. Viewmaster and Teleking Spares. 

Send 3d. stamp for Lists. 


L. F. HANNEY 


77, LOWER BRISTOL ROAD, BATH 


1958 
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CRTs. VCR530 ‘isin. magnetic x/y., el. focus. Octal 
base; blue, 8 kV., 30/-; CV951 (Cossor 324A), 5}in.; el. 
x/y, gas focus; green, 1.5 kV., 17/6; CV954 (Cossor 20 K.) 
5thin.; el. x/y and focus; white, 3 kV., 17/6; CV952 22in., 
20/-; RF24 (new type), 20-35 Mc/s. (IF 15 Me/s.), with 
2/EF91, 1/EF93, motor tuned, new, 30/- (p.p. 3/6). 
POWER UNIT 358. Outputs: D.C. ev v., 1f* mA. and 
A.C, 12 vy. 2 A. on mains 200/250 v. input, or 12 v. DC. 
input; dual purpose, 50/- (rail 8/6). BC929A Indi: 
Unit, with 3DP1 CRT and al! valves, new, §0/- (rail 7°. 

BC906D Frequency Meters, 150/235 Mc/s. cavity tuned, 
new, 40/- (rail 5/-). INDICATORS. Type 19", with uve 
each, 6¢in. and 3in. C.R.T.'s, etc., 50/- (rail, lt ). 
DRIVES: slow-motion, Admiralty 200: 1 ratu, sealed 
0-100, 5/6. CR100, brand new; power transformers, 30/-. 
KIT OF SPARES, including 15 valves, £3. POWER 
UNIT, 301 input 200/250 v. Outputs: 250 v. 75 mA., 
24 v. 1 A. D.C, and 6.3 v.3 A. A.C. New, cased, with 
plugs, 45/- (p.p. 3/6). COMMAND RECEIVERS, brand 
new, 6 valves, med. wave (0.52-1.5 Mc/s), 97/6; used 82/6 
(post 3/6). Conversion data and circ. to CAR RADIO, 
1/6. LF. STRIP 373, new, with valves, 37/6, less valves, 
10/-. VIBRAPAKS 6 v. D.C. to 250 v. 80 mA., smoothed, 
cased, 22/6. HRO 6 v. to 180 v. 50 mA., 18/6; Jefferson 
12 v. to 150 v. 30 mA. 12/6; 12 to 24 v. to 120 v. 30 mA. 
12/6. Above are smoothed, filtered and cased. Mallory 
12 v. to 120 v. 35 mA. synch. 10/6 (p.p. 3/6). VIBRA- 
TORS, Mallory G629C 12 v. 4-pin, 7 6. BRAND NEW 
R.F.26, 20/- (post 3/-); RF27, good ‘cond., 18/-. DYNA- 
MOTORS (post 3/6); 12 v. to 250 v. 80 ‘mA. ll 6; 6 v. 
to 250 v. 80 mA., 12/6; 11 v. to 200 v. 50 mA. and 13 v. 
smoothed, filtered, cased, 15/-; ** Command ” type 28 v. 
to 250 v. 60 mA. (small), 7/6. Input 11.5 v. to 350 v. 
30 mA., cont.; 310 v. 60 mA., int., 4} x 2jin. dia., 15/-. 
D.C. DYNAMOTORS, 12 v. to 200 v. 50 mA., 5 x 3in. 
dia. 22'6; 12 v. to 200 v. 80 mA. filtered, 15/-; 24 v. 
350/475 v., 210/260 mA., 22/6; 26 v. to 210 v., 140 
mA., small, 12 6; 24 v. to 300 v and 150 v. 100 mA., 
12 6. Rotary Convertors, 100 v. D.C. to 50 v A.C., 50 c. 
4 amps. (rail 7/6), 60/-; 24 v. D.C., 40/-, 110 v. D.C. to 
230 v. A.C. and 220 v. D.C. to 230 v. A.C. larger types. 
Prices on application. R1155 8.M. DRIVES “N” type 
new, 10/6. METERS, contain 2 separate micro-amp. 
movements and 2 neons, new, 8/6. Cross-over needle 
(L/R) 100A each section; good SST 8 6 or 1 mA. 


x2, 8/6. ACCUMULATORS, 2 v. » 7/6; 2 v. 
15 A.H., Dry, 10/6. AERIAL RODS, _— x 2 dia., 
push-in, 9d. AERIAL ROD HOLDERS, swivelling, 2/6. 


BOXES XTAL SELECTOR, 5 x9 x 4in., with 2 relays 600 
type and 24v. miniature motor, etc., NEW, 10'6. BOX, 
Metal, 6}in. cube. With toggle and two insulated term- 
inals (Bel/Lee). Ideal for charger; train unit; new, §/-. 
BOX, Metal, with 10 mA. 3}in. M.C. meter, resistors, 
switch, etc. (p.p. 2/6), 8/6. BOX, Metal, with 6.3 v. 3 A. 
C.T. trans., 4 fuses and 2 toggle switches, 10/6. BOX 
with 6 key switches, etc., G.P.O., 15/-. BOX WITH 
BUZZER, 4}/12 v. and press switch, 4/6. CONTROLS, 
Camera Type 35. A timing device, 24 v. motor, 12/6. 
CHOKES—LF Choke, 5 H. 50 mA., combined with Pen- 
tode output transformer, 5/6; Potted 20 H. 80 mA., 8/6; 
12 H. 150 mA., 8/6; 8 H. 250 mA., 9/6 (post 2/- ~): 8H. 
100 mA., Potted Collins, 8/6. CONDENSERS (Variable) 
—Twin Variable Min. 15, 25 or 50 pfs., 4/-; 100 pt 
Twin, Ceramic base 3/6, Single 2/-; 150 pf. Standard, 
single, 2/-; 50 pf. TX double spaced, 3/-. CLIPS, 
Bulldog, large, holding aerial (rod), insulator, with Pye 
outlet . 3/6. COILS. Eddystone TX types “P” and 
ra "Ceramic on 5-pin hor. base, 2}in. dia., NEW, 4/-. 
KEYS, Brass, small (Morse), 8 amp., 3/6. KEYS, Morse. 
large, covered, 10/6. MICS., breast, sound powered 
with toggle switch, 5/-. MIC. inserts, carbon, G.P.O., 
1/6. MIC. inserts, bal. armature, 2/6. MOTORS, Synchro- 
nous 3,000 r.p.m. 10 VA. 100 v. 50 cycles, Spur gear, 
Selsyn, large, 25/-. LAM 
»., 4/6. PROJECTOR, 
20 v., 750 w. Pre-focus ase, &.C. or 50 v. 200 w., 
2 , 6d.; Socket, standoff, 


to fit, 6d.; Plugs, 2-pin 2 A., 2-way adaptors, 9d.; 
Plugs Co-AX. Pye chassis Mtg. ‘(4/- doz.), 6d.; Pye 
Elbows, 64. TRANSFORMERS. Input: 110/230 v. 


vice or Auto 25 tery: , 10/6. ee 


Output: 6 v. 2 A., T 
v. 5 A, 


230 v. Outputs: 25 
50 v., 120 LN 


2A., -. In ag - 

ro wt sf - “s 1 " * CORE Inputs 110 
230 v. Outputs LH 5 -0- 315 v. pa ae 6.3 v. 1.5 A. and 
5 v. 2 A., 25/-. Input 230 v. Outputs: 665-0-665 v. 
48 mA. 800 v.; 5 mA.; 4.v. 4 A.: 2 v. 1.5 A., 17/6. ges 
110/240 v. Outputs: HW 32! 20° mA, and 6.5 v. 


1 A., 9/6. Input 110/240 v. 3 v. 3 A. and 6. 3 v. 
1 A., 8/6. Potted Modulation 3.5 : " twin secs. — 
2/6), -, Open Modulation 1.5 

DLR5 with throat mic., 10/6. HEADSETS DLR3, ¢ 6. 
BLOCKS, Grelco 10-way, 2/-. ‘oe 


LF. AMPLIFIERS for R107, brand new, !ess valves. 
22/6 (p-p. 3/6). 

MORSE TRAINING BOARDS with buzzer and key, 
wired for 4} v. battery operation, new, 

VALVE CV16 (disc seal triode) in brass wave eguille, 15/-- 
RELAYS GPO 3000 type, 5000 8 pole changeover, 6/-. 
Siemens hi-speed 1450 5/6. 

METAL RECTIFIERS H.W. 270 v., 80mA., 5/6: 350 v.- 
80mA., 6/6; 600 v. 30mA., B/-: IkV., 30uA., 7/6: 
240 v., 100mA., 4/-; Bridge: 12 v., $A., 2/6; 12 v., 

1.5A., 9/6; ,meter type 5mA., 5/6; 120 v., 1A., 30/-. 


LIST AND ENQUIRIES: 8.A.E. please! Terms. C.W.O. 
Postage extra. Immediate despatch. 


Callers and Post: 


WwW. A. BENSON (W.W.) 


136 Rathbone Road, Liverpool, 15. SEF 6853. 
Callers: 

SUPERADIO (Wichapel) LT. 
116 Whitechapel, Liverpool, 2. 1130. 


| do 


MISCELLANEOUS 
Gs 805, 25/-; circuits, * each; 19 (A), 
21 (R), 22 (Tx), BC1206, BC624, 
CW4604SD, 941T, BC453.  willtams 25, —. 
more Rd., Birkenhead. (794 


> ~ gw oy -_ gg PR ns 
racks wn specification; 
capacity svailable for an” milling and cap- 


stan work u - to lin bar 

HILPOTT’ NETAL WORKS, Ltd., Chapman 

St., Loughborough. 0208 

fas cartons, plain white, from 12 to 
00,000 off the shelf’; miniatures 

10/-, “G-Ts * 12/-, wo Be PR gd per 100, 

mee 2s posta may you for any 

ype of printed carton, all 7. vot printing. 


pleasure.—J. 
win St., Bradford, 1. 


PAINTS, CELLULOSE, ETC. 
ANL, recognised for many years as the 


unique one-coat black crackle finish, 
brush applied, no baking; ——— by Rost in 
1/8 pint cans at 3/9 from A. a 
255, Nether St., London, N.3.. MO 60 


AGENTS WANTED 
ANUFACTURERS of electrical control 
equipment with works in Essex require 

experienced representatives in the Midlands 
and North England.—Apply in strict confidence 
to Box No. 6973. [7969 


BUSINESS OPPORTUNITIES 
STABLISHED and well k y 
pany in radio components field 
working arrangement with person or small 
company proposing to launch new product not 
necessarily to radio manufacturers, whole- 
salers, etc., strictest confidence assured and 
expected.—Box 6356. (7901 
ANADIAN sales for you; we_ successfully 
represent to the Goverament of Canada, 
manufacturers in United States and Canada, 
covering electronics and allied industries; De- 
partment of Defence Production is our largest 
customer; we are an incorporated company with 
25 years’ experience in the electronic industry 
in Canada; references will be made available: 
we have an important sales story to tell British 
manufacturers at this time.—Box 6891, [7961 


CAPACITY AVAILABLE 

capacity avilable for electronic 
assembly end_ wiring.—Pakolor,  Ltd., 

Epsom, Surrey. Jel. 1612. [7978 


.T.F.E. and plastics machining and mould- 
ing, A.I.D. approved.—Bel Sound Pro- 
ducts, Marlborough Yard, London, N.19. Tel. 
Arc. 5078. [0185 


Capacity available for electronic and elec- 
trical assembly and wiring; a ae 
section available for experimental work if re- 
quired.—Electronic Devices (Cheltenham), Ltd., 
Wellington Rd., Cheltenham. Tel. 4667. [7908 


SITUATIONS VACANT 
A STARCTICA 


THE Falkland Islands Dependencies Survey 
require (a) radio o-ficer for the R.R.S. ‘‘ John 
Biscoe’’ and (b) radio officer/purser for the 
R.R.S. ‘‘ Shackleton’’ for two years in the 
first instance with prospect of further ser- 
vice. These vessels normally make an annual 


and bonus of £50 on satisfactory completion 
of season. Free quarters and messing. Candi- 


and preferably have experience as a Ship's 
Officer.—Write_to the Crown Agents, 4, 
Millbank, London, S.W.1. tate age, name 
a oe yi ‘Tall qualifications and experi- 


ote M2C/499 for post (a) 
and: M20 /49917/ WE for post (b). 17980 
NO®FTHAMPTON 
Om aeca of Advanced Technology 
LONDON 
ST. Bonn St., 


E.C.1 

Grades I, II'and III laboratory technicians 
required in electrical engineering department. 
In addition to holidays with pay totalling up 
to five weeks per year, part-time day release 
is granted for studies in approved ear 
Certificate or Degree courses. Standard L.C 
conditions; salary scales (from £245 to Bais 
p.a. according to age and qualifications) and 
superannuation 

LETTERS of application to Head of Electrical 
Engineering Department. {7979 


OVERNMENT OF JAMAICA. 


ASSISTANT pe ag of Police (Radio) 
required to as he Police Radio Engineer 
in the installation, maintenance and operation 
of Police V.H.F. radio telephone apparatus and 
automatic repeater stations 
CANDIDATES should possess School Certificate 
or the equivalent and have good practical 
ewes of radio engineering. particularly 
V.H.F. techniques; 20 to 30 years. 
APPOINTMENT is on probation for perman- 
ent and pensionable employment with salary 
in the scale £720-£ according to quali- 
fications and experience; uniform allowance 
£60 p.a.; Government quarters at low rent; 
up to five free passages for officer, wife and 
children on appointment and on leave; free 
medical atten von geese —_— leave; income 


SUMMARY of ¢ qualifications and experience to 
Director of Recruitment, Colonial Office, (eal 


n, 8.W.1, quoting BCD 55/32/010. 


Qimstiong 


FM 61 


the VHF tuner 
with the 


VERY HIGH PERFORMANCE 


% Complete freedom from drift 


% Switched automatic frequency 
control 


% Full international FM Band 

% Exceptional sensitivity 

%& Cathode follower output 

* Variable output matching control 
% Adjustable HT requirements 


This unit is designed to match the 
Armstrong Ato Mk II Control Unit and 
Armstrong AM44 Tuner in size and 
style. The Aro Mk II provides ample 
power supplies for the FM61, but a 
separate power pack (£4.18.0) is avail- 
able if required. 

The Tuner may be used with almost 
any amplifier, radio receiver or tape re- 
corder. To facilitate its use with any of 
these having only a single audio input 
position, there is ingenious provision on 
the back of the FM6r to feed in an 
additional audio signal from either 
pickup, tape or AM radio. It may be 
left permanently connected and is 
automatically switched in when the 
FM61 is switched off. 


Post this coupon or write for descriptive literature 
and details of Home Trial facilities and Guarantee 
to Armstrong Wireless & Television Co Ltd Warlters 
Road London N7 el: NORth 3213. 


BLOCK CAPITALS PLEASE 


NAME 


PETITES acecccccccvssccacccncevsesscosnessesacsanecenes cove 


Demonstrations at our Holloway Showrooms 
from 9 until 6 weekdays and Saturdays. 


152, 


WIRELESS WORLD 


AucGusT, 1958 


| WAS VERY 
THANKFUL TO 
GET HOME TO 
MY DUODE 


** [heard every loudspeaker at the show 
and though some were very good none 
were so natural as my own.”” 

That opinion came to us from a recent 
buyer of a new Duode 12B-C, who tried it 
at home first, then decided to keep it—as, 
indeed do nearly all who use our home 
test plan—and is now as happy as the 
many, many other people who enjoy 
Duode quality. 

For clean, true string, brazen brass, 
husky wood-wind, deep hard drums—in 
fact, REAL—sound, you also need a 
Duode 12B-C Unit. 

Incorporating dual drive with built-in 
crossover and feed-back 


Write for details to our temporary new 
postal address in London. 


DUODE LTD. 


BCM—DUODE, London, W.C.1 


GILSON TRANSFORMERS 


are used in high reliability recording 
equipment by film studios and the B.B.C. 
Enquiries for prototypes and production 
runs are invited from electronic equipment 
makers. 


R. F. GILSON LTD. 22025. 5695 


St. George’s Works, St. George’s Road, Wimbledon, 8.W.19 


why not build your own 


TAPE RECORDER 


with the 


‘ASPDEN' 


Tape Recorder Kits 
TAPE DECK KITS 
Two models, Sin. or 7in. spools, two speeds, 
twin track, ferroxcube heads, finest motor, 
and complete assembly instructions. 
Compact model 582 kit .... 
Standard model 782 kit.... 
Assembled and tested 30/- extra. 


And the 
RECORD/REPLAY AMPLIFIER KIT, 
24 watt, neon indicator, without valves, £5/18/-. 
POWER PACK KIT for above, less vaive 

£2/18/6. Carr. extra. 

You can get quality as Mr. S.B.S. of London 
who writes:— 
7 . on the high quality of your kits, and are 
comparable with recorders of twice the price.”’ 
At a very low price, as Mr. R.C.K. of Durham 
who writes:— 
** Many people who have heard it have been 
staggered that such quality can be obtained for 
such a low price.”’ 

Why not build one now. 
Send STAMP for full particulars to:— 


W. S. ASPDEN 
Stanley Works, Clevedon Road, 
Blackpool, Lancs. 


IR 


SITUATIONS VACANT 
ADIO research with satellites. 


.S.I.R. Radio Research Stn., Slough, Bucks 
requires scientific officers, experimental 
officers and assistant experimental officers for 
new programme of radio research using tech- 
niques provided by rockets and artificial satel- 
lites, including radio and visual observations on 
Satellites, calculation and prediction of orbital 
information and collection, co-ordination and 
analysis of results; the work is located at Slough 
and Singapore; applications invited from 
mathematicians, physicists and electrical en- 
being considered. Quals.: 
Ss. ‘degree in 2 ore Pp. su ub- 
ject. E.O. Class (Minimum) G.C.E, (Advanced) 
in 2 § r a science and ny subject 
but over i 
generally 
.O. £92 
(men). Minimum’ age of 26 for E Prospects 
of promotion and establishment. Additional 
allowances payable in Singapore.—Forms from 
M.L.N.S., echnical and Scientific Register 
King St., London, S.W.1 (quote 


XPEDITION TO ANTARCTICA. 


SCIENTIFIC assistant (ionospheric) required by 
the Falkland Islands Dependencies Survey for 
the operation and maintenance of special elec- 
tronic fonospheric recording apparatus at an 


| Antartic Base for two years; commencing salary 


| foo | 


to age in scale £400 rising to £540 a 
year with all found including food, clothing 
and canteen stores; free passages, liberal leave 
on full salary. Candidates, preferably single 
and aged 21-28 years, must be of good educa- 
tion, of high physical standard and experienced 
in the servicing of radio or radar equipment. 
Genuine interest in life at an Antarctic Base 
essential.—Write to the Crown Agents, 4, Mill- 
bank, London, S.W.1. State age, name in block 
letters, full qualifications and experience and 
quote M3B/44628/WF. (7957 


S: SMITH & SONS (RADIOMOBILE) Ltd. 


RADIO TECHNICIANS of all grades are 
invited to apply for interesting and 
varied positions in car radio servicing, instal- 


lation and development. Vacancies also occur 
from time to time for our dealers in all parts 
of the country. A high Standard of | ie 
and theoretical knowledge is require d 
wages, 5 day week and staff pension scheme.— 


Apply in writing to the Staff Manager at 
Cricklewood Works, London, N.W.2, quoting 
reference SM/116 (791 
W:- H. ALLEN SONS & Co,, Ltd., Bedford. 
HAVE a vacancy in their laboratory; the suc- 
cessful applicant would be required to act 
as Assistant to the Head of the small but 
growing electronic section in the laboratory; 


the work involves acoustics, vibration, use 
of strain gauges and the development of special 


equipment for research work on steam and 
gas turbines, gears, centrifugal pumps, al- 
ternators, etc 

APPLICANTS. should have a good theoretical | 
training to at least H.N.C. standard and must 
give evidence of practical ability; some ex- 


perience in engineering would be advantageous; 
this is an excellent opportunity for an enter- 
prising young man on very interesting work, 


with opportunities to display initiative and 
originality. 

GOOD staff pension scheme; assistance with 
moving, if necessary. 


APPLICANTS should apply in writing, giving 
full details of age, qualifications, experience 
and salary required to the Personnel M a 0 


ULHAM and Kensington Hospital 
agement Committee. 
TECHNICIAN required to assist in maintenance 
of _electro-medical apparatns 
QUALIFICATION at least to ordinary National 


Man- 


Certificate. a of mechanical engineer- 
ing an advant 

SALA Y (at age 26 oh £570 rising to £680. 
APPLICATION: w full particulars, to 
Superintendent * ecalaner Western Hospital, 
Seagrave Rd., Fulham, S.W.6, immedi 


ately. 
(7976 


OTRAS TON County Borough Education | 


‘ommit 
TECHNICAL. ‘Gol 

REQUIRED for Ist September, 1958, full-time 
Assistant (drade A for marine radio and radar 
courses; P.M.G. lst class certificate and ex- 
perience as radio officer, Merchant Navy, essen- 
tial; M.O.T. certificate in radar maintenance 
desirable; main subjects morse and commercial 
procedure; salary scale £475X£25—£900.—Par- 
ticulars and forms (to be returned within 10 
days) from Chief Education Officer (57/66). 
Civic Centre, Southampton. (7950 


ECHNICAL electronic sales engineer required 

by leading manufacturers and distributors 
for Yorkshire, County Durham, Northumberland 
and part of Nottinghamshire area 
SUCCESSFUL applicant will be required to com- 
mence employment in early aa if possible. 
PENSION scheme. ood prospec 
WRITE, giving full details of past and present 
employment including present salary to Box 
7014. 17983 


LECTRONICS technician required for bio- 

physics dept., University College, London 
(Gower S&t., , for construction and 
maintenance of specialised apparatus. Early 
twenties preferably. University scale. Applica- 
t fo from uoting 


Pp /4. C 


10 WATT 
PUSH- 


PULL 

ULTRA 
LINEAR 
FEEDBACK 


From 
Your 
Dealer 


AMPLIFIER AND. 
PRE-AMPLIFIER 


fe details write to 


VERDIK SALES 


139, 143 Sydenham Rd., Sydenham, S.E.26 
SYDdenham 3118/9 


LOCKWOOD 


ENCLOSURES 
Used by every Broadcasting & 
Television Authority in the 
British Isles, and Eire, 
for High Quality Monitoring 
LOCKWOOD & CO. (Woodworkers) LTD., 
LOWLANDS ROAD, HARROW, MIDDX. 


| 


[PP LPP PPP ODDO LOD OD? 


: 


Lightweight High Resistance (4,000 
ohms). Complete with cord 


Ideal for CRYSTAL SETS 
The ‘TYANA’ Standard Soldering tron 


SS 


Adjustable Bit 
Weight approx. 4 oz. 
Heating time 3 min, 
40 Watt economy 
Consumption 
@ Standard Voltage Ranges 
16/9 


Replacement Elements and Bits always 
available 
KENROY LIMITED 
152/207 UPPER 8T., ISLINGTON, 

LONDON 


, ©. 


Telephone: CANonbury 4905-4663 


T, 1958 


$.E.26 


D., 
X 


: 
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SOUTHERN RADIO'S 
SPECIAL BARGAINS 


SPECIAL OFFER 


TRANSMITTER - RECEIVER 


TYPE 38 MK 11 


WALKIE - TALKIE 


Metal 
Weight 6lb. 
£1/2/6. Post paid. 


Carrying Case. 9in. x 


Complete in 
Frequency 7.3 to 


63in. x 4in. 
9 Mc/s. Five valves. 


These Tx-Rs are in NEW CONDITION, but owing 
to demand they are not tested by us and carry no 
guarantee, but should prove SERVICEABLE. 

ATTACHMENTS for Type ‘38 Trans- 
receivers. ALL BRAND NEW: Headphones 
15/6; Throat Microphones 4/6; Junction Boxes 


SITUATIONS VACANT 
GALES manager required for an electrical 
wholesaling company -in tropical Africa: 
handling radio, domestic appliances and in- 
stallation materials. 
WIDE experience in this field, 
interest in selling, is essential; 


with keen 


To a man with adequate background, 
pointment offers unique opportunity for 
ee in a company which is expanding 


PARTICULARS of 
and age to Box 6983. 


R010 service engineer required oy firm dis- 
tributing top quality F.M. s.—Apply 

giving full particulars of previous Nonpertanes, 
Salary required, etc., to Box 6588. [7936 


VACANCIES occur in the design laboratories 
for engineers to assist in the development 
pf radio and television receivers for home and 


port. 
APPLICANTS should have a good knowledge 
ot designing receivers for mass production, and 
should either have qualifications up to 
or degree standard, or practical experience “in 
eu. 


experience, qualifications 
[7972 


generous start- | 
| ing salary and attractive conditions of service. | 


THE work will cover a wide field, ndudins 
transistors, stereo and V.H.F. Applicants 
mainly interested in television should be | 


familiar with the problems associated with 
negative modulation. 

SALARY will — on experience and quali- 
on | but will not be less than £1K to the 
ri 

WRITE with full Neg te of nie experience and 
qualifications to the Personnel Manager (R.14), 
naga Radio Ltd, Welwyn Garden Reh 
erts. 


'HE Research Laboratories of the General 
Electric Co., Ltd., North Wembley, Middle- 


sex, have several vacancies for technical assis- | 


tants.—Please apply in writing to the 
Manager (Ref. B/178). [7953 


NGINEERS required for repair and main- 

tenance of all types of electronic measur- 

ing equipment.—Call or ‘phone Aveley Electric, 

Ltd., 15-16, Ayron Rd., South Ockendon, Essex. 
Tel. South Ockendon 2021. {7 


A TECHNICAL copywriter is required in S.W. 
Lancs to assist with the creation of pub- 


2/6; Aerials, No. | 2/6; No. 2 5/-; Webbing | jicity material relating to certain radio and line 

4/-; Haversacks gr my a 4 4/6; | transmission products of the telecommunication 
! - the set. | industr; 

AT. PA 36; Set @ ! | APPLICANTS should be about 25 years of age 


OFFER No. 2: 
‘* 38,’’ as above, complete with set of external 
attachments, 42/6, post paid. 
OFFER No. 3: 
Transmitter-Receiver “38'' Mk. Il. Brand 
new with complete set of external attach- 
ments including Webbing, Haversacks and 
Valves, 57/6, post paid. Fully guaranteed. 
TRANSRECEIVERS. Type ‘18°’ Mark iil, 
Two Units (Receiver and Sender). Six valves, 


Micro-ammeter, etc., in Metal Case, untested. 
without guarantee but COMPLETE, £2/18/6. 
ATTACHMENTS for ‘18"’ Transreceivers 
ALL BRAND NEW. Headphones 15/6; Hand 
Microphone 12/6; Aerials 5/-; Set of 6 Valves | 
30/-. 

R.109 RECEIVERS. S.W. ey in 
eight valves. Speaker and 6-v. vib. Pack. 
tested, no guarantee but COMPLETE, 
TIIS4 TRANSMITTERS. Complete in transit 


case. New condition. £2.5.0. 
RESISTANCES. 100 assorted useful values. 
New wire end 12/6. 

CONDENSERS. 100 assorted Mica; Tubular, 
etc., 15/-. 


BOMBSIGHT COMPUTERS. Ex-R.A.F., | 
NEW. Hundreds of components, gears, etc. 
Ideal for Experimenters. £3. 

LUFBRA HOLE CUTTERS. Adjustable 


2in. to 34in. For Metal, Plastics, etc., 7/-. 


QUARTZ CRYSTALS. Types F.T.241 and 
F.T.243. 2-pin, sin. spacing. Frequencies be- 
tween 5,675 kc/s and 8,650 kc/s (F.T.243). 20 
Mc/s and 38.8 Mc/s (F.T.241, 54th Harmonic), 
4/- each. ALL BRAND NEW, TWELVE ASSOR- 
TED CRYSTALS, 45/-. Holders for both types | 
I/- each. Customers ordering 12 crystals can be 
supplied with lists of frequencies available for 
their choice. 


MORSE TAPPERS. Standard 3/6; extra 
heavy on Base 5/6. 
TRANSPARENT MAP CASES. Plastic. 


Ideal for Maps, Display, etc., 5/6. 
Type | A-N Covers 


I4in. x 102in. 


STAR IDENTIFIERS. 
both Hemispheres, 5/6. 
CONTACTOR TIME SWITCHES. 


pulses per sec., in case, 11/6. 
Full list Radio Books, etc., 3d. 


2 im- 


Post or carr. extra. 


SOUTHERN RADIO SUPPLY, LTD. |: 


11, LITTLE NEWPORT STREET, 


LONDON, W.C.2. GERrard 6653 


and be possessed of a good technical background 
and the ability to write clear, concise English; 
the work is erro and a staff pension 
scheme is in opera 


to 


frocks engineer well grounded in electronics 
interested in sudio-frequency — 
particularly in magnetic recording. 
technical background is r 
and willingness to underta 
Watford area. 


LECTROCHEMIST seguived for small labora- 
tory. in_ Crawley ssex, engaged upon 
M.o.S. Yaevelopment Ro the work con- 
sists of a study of electrode reactions in prim- 
ary cells; housing available.—Write, stating 
age, experience and qualifications, to Box (ro38 


7 

| EN sboracors i technician required for small 
laboratory in Crawley, Sussex, working on 
M.o.S. development contracts; duties will con- 
sist of making electrical test equipment and the 
testing of electrical components; housing avail- 
able —Write, stating age and experience, to 
Box 6589. (7937 


LECTRONICS division of West 

pany require capable gir! assistant, must be 
efficient shorthand-typist with good knowledge 
of electronics, age late twenties-early thirties, 
able to drive car, must be unattached and pre- 
feratly non-smoker; salary £12-£14 per week 
to start.—-Write Box 6665. (7947 


BiLsCTRONICS Engineer; a rapidly expanding 
Computer Group needs a capable and ex- 
perienced Electronics Engineer, with H.N.C. or 
equivalent, to assist in the development of 
ee digital computing devices.— Applications 

A. V. Roe & C Ltd., Hanworth Lane, 
Chartenr. Surrey. [7958 

ADIO mechanic required for workshop 

overhaul/repair of modern aircraft radio 
apparatus and installations: paid holidays, sick 
benefit scheme and pension fund; permanent 
position for skilled men.—Write details to 
Labour Officer, Skyways, Ltd., Stansted Air- 
Stansted, Essex. [7971 


T= Research Company of a large group of 
textile machinery manufacturers require a 
young man to design and construct electronic 
apparatus, mainly in the low frequency range. 
Qualifications aks in electronics or equiva- 
lent. co Spels: T (Research), d., Hol- 
combe maaan, Rossendale, Lancs. oy 
TT ECENICAL representative for ultrasonic flaw 

detection equipment. Applicants should 
have — technical in metal- 


e ee work. 


End com- 


port, 


qualifications 


-— is a® vee expanding, department and repre- 
se areer for an engineer with 
initiative Gnd drive -—Full details of age, exp., 


sal., to Ultr 0. Rd. 
5.W.2. . "~ [7876 


‘atio: | 
my Tg full details and age and experience 
[7955 | 


Staff | 


uired with ability | 
Salary £750-£1,000.— oe | 


ELECTRONIC COMPONENTS ODIS- 
TRIBUTORS FOR OVER 25 YEARS 


FOUR-SIDED BLANK CHASSIS 
Made in our own works from commercial quality 
half-hard aluminium of 16 s.w.g. thickness these 
chassis will carry components of considerable weight 
and normally require no corner strengthening. 
— are now able to supply same day any size . chassis 
in fin. steps up to 17in. Depths }”, #”, 1”, 13”, 14”, 
if, 2°, 23°, 23°, 23°, 3°, at the following hho 
48 sq. in*® 4/-,176 sq. in. §/-|304 sq. in. 12/- 
80 sq. in. B/-|208 sq. in. Q/-/336 sq. in. 13/- 
112 sq. in. 6/-/240 sq. in. 10/-|368 sq. in. 14/- 
144 sq. in. ‘J/+|272 sq. in. J]/-jand pro rata. 
Post 1/3... | 6. 1/9. 
(*Length plus twice depth x width plus twice depth.) 
tin. flanges on two sides (inside or outside) 1/6 extra. 
Soldered corners (new process) 2/- extra 
Panels any size up to 3ft. at 4/6 sq. ft. (sq. in. x §d.). 
Full particulars on request. 


Close Tolerance Wax-protected Silver Mica 


CAPACITORS 

sae stock (pF):— 

22 47 75 130 180 270 370 515 635 815 3000 
10 25 50 80 135 200 280 386 533 670 820 3300 
11 27 56 82 140 220 300 400 540 680 1000 3500 
13 28 60 100 145 225 316 410 556 703 1500 4000 
15 30 65 110 150 230 330 450 560 710 2000 4700 
18 33 68 120 160 245 340 470 600 750 2200 5000 
20 40 70 125 175 250 356 500 603 860 2500 
Tol. up to 33pF 1 pF., over 33pF 1 per cent. 


PRICES: 5-300 pF 94.; 316-820 pF 10}d.; 1,000- 
2,500 pF 1/3; 3,000-5,000 pF 1/6. 
Special (limited number only), 0.1 mfd. 1%, 12/-. 


*DALY guaranteed ELECTROLYTICS 
Full range from 1/6 ea. 
“HIGH STABILITY RESISTORS. “ T.S.L.” 
10% tol., 5-year guarantee. Full “ preferred value 
range, 12Q to — 6d. each. Pairs matched to 
within 2%, 3/- pair. 


*SURPLUS STOCKS, various makes:— 

2% 1% 
7id. 104. 1/3 
9d. |= 1/6 
10M. 1/3 1/9 
** ELECTROVOICE ” guaranteed TRANSFORMERS 


AND CHOKES. Individually tested. Fully shrouded. 
Used by leading laboratories. 66 types in stock. 


}-watt 


The COOPER- 
SMITH HIGH 
FIDELITY 
AMPLIFIER 


Model BP1 Main Ampli- 
fier, £14/17/-. Build-it- 
yourself £12/12/-. Mk 
II Pre-amp. and Control 
Unit. £11/3/-. Build- 
it-yourself £8/3/-. 


DIRECT FROM MAKER 
TO USER 


A better 10 watt ampli- 
fier at lower cost. Send 
for illustrated booklet : 
giving full constructional . 
details of this remarkable outfit, 2/8 post sagt 
better stil hear it in our demonstration room, 


RELAYS 600 type 3/6 each. 
2-make, 3000 Q coil. 
1-break, 1 c/o. 150Q coil. 
1-break, 1 c/o 1 c/o (M before B) 150Q coil. 
VISUAL INDICATORS, type 3 (10Q/4) containing two 
micro-amp movements. Brand new, 6/6 each. With 
neon lamps (two) 9/6. 
MANSBRIDGE CAPACITORS. 200 V. D.C. wkg. 
Suitable for crossover units, etc. .5 mF., 4d. each; 
1 mF., 6d. each; 2 mF., 6d. each; 4 mF., 9d. each. 
LIGHTWEIGHT HEADPHONES: 2,0000, 12/6 pr. 
4,0002 17/6 pr. 
MINIATURE MAINS TRANSFORMER. Pri. 0-200- 
220-240 v. Secs. 250 v. 40 mA., 6.3 v. 1.5 amp. Stack 
size 24x1jxl}jin. 10/6. 
BELLING-LEE 1430 PROTECTIVE SWITCHES. 
3 amp. 1/3. 
T.C.C. VISCONOL CATHODE RAY CONDENSERS. 
.01 mfd. 12.5 kv. type CP57VO, 4/6. 
LOUDSPEAKER FABRIC. Brown with gold thread. 
2/6 per sq. ft. 

Please add approx. cost of postage. 

*Lists available. 


H. L. SMITH & CO. LTD 


287/289 EDGWARE ROAD, LONDON, W.2 
Telephone Paddington 589! 


WIRELESS WorLD 


AuGusT, 1958 


20-20000 ¢/s 


For full range listening 


Sales and Demonstration offices: 


JOHN LIONNET & CO. 


CHARING CROSS ROAD, 
TRAfalgar 5575 


i; 
LONDON, W.C.2. 


MEGAOAKS FROM MICROACORNS GROW! 


Many “ Oaks” which today use our 
popular Type RXX- 26 Benders, started 
as “Acorns” with our light Type 
RO-20. 


No doubt it helped them to grow. 


In June, we showed you our New 
Type RZ-26 tool, developed for the 
“Cas.” 


NEXT MONTH, we will show you 
something new, specially for the 
“ Acorns.” 


Be patient—a month soon passes. 


For 6 page Folder write to:— 


A. A. TOOLS 


197a Whiteacre Rd., Ashton-u-Lyne 


TELETRON SUPER INDUCTOR COILS 


(kt 


Ferrite Rod Aer.als. Wound on high permeability 
Ferroxcubce rod, Medium wave 8/9, Dual wave 12/9 
Type HAX. Selective crystal 
diode coil for tape and quality 
amplifiers, MW 3/-, LW 3/6. 


Dual wave TRF coils, matched 
pairs (as_ illustrated) 7/- 
pair. Type S.S.O. Supersonic 
Tape Osc. coil, provides 
m 6.3 v. 3 a. RF for pre-amp 
~ heater. Eliminates induced 


50 c/s hum, 40/100 ke, 15/- ea. Transistor coils, etc. 
Available from leading stockists. Stamp for 
complete data and circuits. 

THE TELETRON CO. LT 
266, Nightingale Rd., London, N.9. = 2527 


| 


| gineering Department, 


SITUATIONS VACANT 
LABORATORY technician with experience of 
electronics required in the Electrical En- 
University of Leeds; 


| initial salary according to qualifications and 


| background to 


| nent and pensionable posts. 
| inclusive salary 


experience.—Applications should be made in 
writing to Professor G. W. Carter, from whom 
further particulars may be obtained. [7939 


COMPUTERS; in our expanding Computer 
Laboratory we have a vacancy for a Junior 
Engineer with O.N.C. or equivalent, who is 
keen to assist in the development of novel 
computing devices; some experience of anaiogue 


or digital computers and transistors would 
be an advantage.—Apply A. V. Roe & aoe 
Ltd., Hanworth Lane, Chertsey, Surrey. [795 

Be X2ANDING company specialising in elec- 


trical fire detectors and alarms seeks com- 
petent engineer with electronic or telephonic 
undertake development work. 
Must be able to work with minimum super- 
vision. Good salary for right man.—Apply in 
writing, stating age, qualifications, experience 
and salary required, to Box No. 6974. (797 


JO 

ELEVISION Engineer required by old- 
established — with leading agencies; 
must be to R and C. & G. standards; 
44-hr week; bE available, new 
s/d house, summer holidays, with pay granted. 
—Write, stating experience and salary ere 
to: Wycombe Electrical Supplies, Ltd., 
Oxford St., High Wycombe, Bucks. [78 


VERSEAS.—Oil Exploration Company with 
world-wide seismic parties offers permanent 


career to electronic technicians; maintaining 
and operating field equipment; men prepared 
to accept responsibility and to live in camp 
conditions; academic qualifications to H.N.C. 


or equivalent or genuine practical 


experience 
to this standard; liberal home 
6478. 


leave.—Box No. 
[0331 


LECTRONICS: Electronic Instruments, 
of Lower Mortlake Rd., Richmond, have 
vacancies for junior and semi-senior engineers 


for instrument final testing. These are staff 
positions offering interesting and varied jobs 
with a bright future in this rapidly expand- 
ing Company 5-day week, pension scheme 
—Apply to the Company, aa qualifications 
and quoting reference TE/WW5M. [0126 


RRaAvprI0 Technicians required by International 
Aeradio Ltd. for overseas service. Perma- 

Normally tax-free, 
in local currency varying with 
additional marriage and 
differentials. U.K. leave, free air passages and 
insurance. Kit allowance. Qualified candidates 
to whom replies wi!l be sent write to ee 
Officer, 40, Park St., W.1. 0262 


IGITAL computers.—A 
an electronics engineer in a rapidly ex- 
panding computer group which is concerned 
with the development of novel computing de- 


location, and 


vacancy exists 


vices; qualifications required are H.N.C. or 
equivalent, together with experience in the 
design of pulse circuitry, preferably using 
transistors.—Apply A. V. oe & Co Ltd., 
Hanworth Lane, Chertsey, Surrey. [7930 

ENIOR laboratory technician required at 

Norwood Technical College, Knight’s Hill, 
S.E.27, in telecommunications and electronics 
dept., for upkeep of laboratories, ordering 
stock, keeping inventories, repair and main- 
tenance of equipment and supervision of six 
technical staff; salary £490 rising to £607; 


further increments to £727 for specified quali- 


| fications.--Partics. and application forms (re- 
turnable within 14 days) from Secretary. (1071) 
[7935 

EPUTY chief engineer required by large 


television and radio rental organisation on 
south coast, essential qualifications are a 
thorough knowledge of up-to-date television 
practice with sound theoretical background 
also ability to handle staff and deal with for- 
ward planning; familiarity with communal- 
aerial technique would be advantageous: com- 
mencing salary in region of £750 per annum 
according to age and experience with very 
real prospects ahead.—Box 6619. [7944 


EDICAL Research Council require an elec- 
tronic engineer at their Molecular Bio- 

logy Research Unit, Cavendish Laboratory, Free 
School Lane, Cambridge, to construct electronic 
instruments needed in a wide field of scientific 
research connected with fundamental biological 
problems: Higher National Certificate or univer- 
s desirable: previous experience 
essential; ; salary at a point £535- 
£920 per annum according to age and experi- 
ence; superannuation after probationary period. 
—Apply to Dr. M. F. Perutz at above ay 
ELVIN & HUGHES, Ltd., Winchester Road, 
Basingstoke, Hants have vacancies in 
their Systems Laboratory for senior and junior 
Development Engineers for work on the design 
of small electro mechanical control systems; 
applicants should have a degree or Higher 
National Certificate in electrical engineering 
and preferably several years experience in the 
design and development cf transistor amplifiers 
and servo mechanisms; the laboratories are 
housed in a modern building on the outskirts 
of Basingstoke; the company has a staff pen- 
sion scheme and housing accommodation will 
be made available to suitable applicants.— 
Applications should be made in writing, giving 
full details of qualifications, age, experience, 
etc., and addressed to The Personnel Maneger 


Ltd., | 


child | 


for | 


POST OFFICE TYPE 
LINE EQUIPMENT 


POWER SUPPLY RECTIFIERS for Telegraph Systems, 


various types. 
TELEPRINTERS: Perforators, Auto Transmitters. 
SUPPRESSION FILTERS, Telegraph Relays, MC 


Capacitors and all manner of teleprinter spares. 

LINE EQUALIZER : Attenuators, By-Pass 
Filters, Recording Bridges, Distortion Testers, Spark- 
Gap Protectors. 

SWITCHBOARDS and spare parts, including Privacy 
Desk Tests. 

CARRIER TERMINALS and Repeaters, Speech + 
Duplex, 1 + 1,1 + 3 and 1 + 4, Diversity Combining 
Units and-all manner of spares. 

FREQUENCY FILTERS, Coils Inductance, Repeating, 
Retardation and Hybrid Transformers and close 
tolerance capacitors. 


LOW POWER RADIO STATIONS 
(Ground Use) 


ve gerrce 18Q SERIES, 1} to 12 Mc/s. RF Output 
25 watts. Power Units for 12 v., 24 v., 115 v. D.C. 
ana 115 v. and 230 v. A.C. 

WIRELESS SET No. 19. 2-8 Mc/s. and 235 Me/s., 


all ancillary equipment and RF Amplifier No. 2, 


Mk. 2. 
WIRELESS SET No. 31. Manpack Walkie-Talkie, 


40-48 Me/s. 
WIRELESS SET No. 62. Lightweight Communica- 
tions Set, 14-10 Mc/s. 


WIRELESS SET No. 88. Manpack or Truck Walkie- 
Talkie 40/42 Mc/s., 4 channel. 
AN/GRC SERIES. Sets and spares available. 


LOW POWER RADIO STATIONS 
(Airborne Use) 

SCR-522. 4-channel, 100/156 Mc/s., complete with all 
operating and test equipment. 
AN/ARC-1. 20-channel, 100/156 Mc/s. 
TR1934, 1935 AND 1936 Series Equipment, 
Units available. 
RADIO COMPASS SCR-269G. 
spares stocked in large quantities. 
COMPONENTS: Capacitors, variable and fixed up to 
2 mfd. at 10,000 volts. Transformers Heavy Duty, 
Rectifier various, Carbon brushes, Magslip Hunters, 
Ball races, Potentiometers, Test Meters. 


R. GILFILLAN & CO. LTD. 
7, High Street, WORTHING, Sussex. 
Tel.: WORTHING 8719 and 30181. 


Sub- 


All ancillaries and 


Cables: Codes: 
‘GILL WORTHING” “BENTLEY’S 2nd” 


The NEW 


EDDYSTONE ‘870’ 


RECEIVER 
PRICE — £34.16.0 (inc. P.Tax) 


Efficient broadcast reception on 
short, medium and long waves. 
A Semi-portable AC/DC set 
equally suitable for cabin or 
home use, offering Eddystone 
design and workmanship at a 
Reasonable Price. 


n stock at :— 
WEBB’S RADIO 
14 SOHO STREET, LONDON, 
Telephone GERrard 2089 


W.1 


RADIO & ELECTRONIC 
ENGINEERS... 


The MORSE CODE is still, and 
aiways will be, the basic Code for 
individual Signalling, whether on 
visual or telecommunication circuits. 
So add this simple and interesting sub- 
iect to your qualifications. Apart from 
the pleasure derived from this extra 
knowiedge, it counts for much when a 
step up the ladder is under consideration. 
Write for the CANDLER BOOK OF 
FACTS and see for yourself how fascinat- 
ing the Candler method of teaching the 
Morse Code will prove. 


CANDLER SYSTEM CO. 


(56W) 52b ABINGDON ROAD, LONDON. W.8 
Candler System Co,, Denver, Colorado, U.S.A, 


Systems, 


ters, 
ys, MC 


. 
By-Pass 
, Spark- 


Privacy 


eech + 
mbining 


peating, 
d close 


>NS 


Output 
v. D.C. 


5 Me/s., 
No. 2, 


Talkie, 
munica- 


Walkie- 


»NS 

with all 
t, Sub- 
ies and 
d up to 


y Duty, 
iunters, 


NIC 


il, and 
ode for 
her on 
circuits, 
ing sub- 
art from 
is extra 
when a 
leration. 
OK OF 
fascinat- 
hing the 


co. 


IN. W.s 
, USA, 


AuGusT, 1958 


WIRELESS Wortp 


MICRO SWITCHES 


BURGES 


BRAND 
MINISTRY” RELEASE 


MK. 4BR 
METAL BODY 
UNIVERSAL 
CONTACT 
A.M. Ref. 5€/4098 


Q '78/- PER £25 PER 


DOz. 
(min. quantity) 


Compare this remarkable 
almost half-price offer with 
manufacturers’ prices. 


SPECIAL OFFER 


AERIAL MASTS 


R.A.F. TYPE 50 


36ft. HIGH 


a comprise—9 2in. dia. Tubular 
»el (Copper Plated) Sections of 4ft. 

length, top-section and base. 

Pickets, Guys and Fittings. 

YOU can purchase this nor- 

mally expensive MAST for a 

fraction of its cost, i.e., 


£8 .10.0 ONLY 
(Carr. 15/6) 
Please add £1 for (returnable) 
wooden carrying case. 
The MAST is particularly suit- 
able to take aerials for Tx., 
Rx., F.M. and T.V. (especially 
COMMERCIAL), and has many 
other uses. Extra 4ft. sections 
can be supplied at 11/6 per 
section. 
U.S.A. 45ft. AERIAL MAST (10 sections 4ft. 
6in. x 2in., guys ete.). This entirely new and complete set 
in canvas carrying bag £15/10/- each, carr. 17/6 or 2 
sets with additional low and high frequency antenna 


£30 pair. Carr. extra. 


ARMY TYPE 32FT. MASTS similar to above 
but 10 lin. screw-sections, suitable for per- 
manent lightweight installation. Kit in canvas 
bag, £5/10/-, carriage 12/6. 


TELEPHONE SETS 
Ex-Govt. “DON Mk. V” 
Currently used by Civil Defence 


Ideal be- « 
tween 

or more 
positions 

up to five 
miles. 
STORE, 
FACTORY AND 
OFFICE ; 
BUILDINGS; 


HOUSE, 2 sets in in- 
dividual carrying 
cases, complete with 
long life batteries, 
£5.11.0 cake bells, buzzer and 
Carr. (G.B.) 9/6. 100 ft. telephone 
cable. 
Magneto for use with above can be supplied 
at 15/6 extra. 


D3 STRANDED TELEPHONE CABLE, NEW | | 
| m / 


ile drum, 85/-, carr. 17/6. 


MINIATURE SEALED 
RELAYS wien 250s escs-oe 


96K, 1,7009 + 1,7000 25'- 
96D. 5000 + 5000 22/6 
96C. 1450 + 1450 .........46. 19/6 
96B. 500 + 50D ......ceeeenee 17/6 
OCA. BBQ + 2ZD .nccscccnccccccccee 15/ 

S.T.C. Types 

2 7000 2-pole change-over 4184 GE ........ 21/6 
700 Q 2-pole change-over 4184 GD ....... 19/6 
7009 single heavy-duty make 4186 ED 18/6 


SPECIAL QUOTATIONS FOR LARGER 
QUANTITIES 


Quantity and Export enquiries invited. 


HATTER & DAVIS (RELAYS) LTD. 


2, IRONGATE WHARF ROAD, 
PRAED ST., LONDON, W.2 
PAD 2231/2/3 
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SITUATIONS VACANT 

SENIOR audio engineer required for develop- 
ment of high fidelity and stereophonic 
equipment, including the design of loudspeaker 
enclosures, applicants must be conversant with 
electro-acoustics and possess several years’ ex- 
perience in the design of audio amplifiers and 
associated equipment; the position is permanent 
and offers outstanding prospects for advance- 
ment.—Please write, quoting Ref. No. E.1646, 
giving full particulars of Sg eee and quali- 
fications to the Personnel Manager, Ferguson 
Radio Corporation, Ltd., Gt. Cambridge Rd. 
Enfield. 17943 


OMPUTERS. A vacancy exists in an ex- 
panding and progressive Computer Group 
for a Senior Engineer to take charge of a 
circuit development section. The work is con- 
cerned with the application of transistors to 
new types of basic circuit elements which are 
required for use in novel types of computers 
at present under, development. Qualifications 
required are a cegree, H.N.C. or equivalent, 
with several years experience in digital, and 
preferably analogue, computing, together with 
sound understanding of a and 
oe circuits.—Apply V. 
Ltd., Hanworth Lane, Chastecy, Surrey. 
EON LABORATORIES have two interesting 
vacancies for technical assistants; one 


| post will be concerned with the calibration of 


distributed delay cable; the other will include 
service of electron microscopes, construction of 
stabilised power supplies and work on vacuum 
systems; both posts ca!l for men with consider- 
able expericnce in experimental work; ability to 


| use machine tools desirable; experience in the 


above . -¥itT) fields not essential; qualifi- 
cations to O.N C. standard: good working con- 
ditions, 5-day week: pension scheme.—Apply 
Aeon Laboratories, Beech Hill, Englefield Green, 
Fgham, Surrey [7951 


ANK CINTEL, Ltd., have a vacancy for a 
Junior Development Engineer to carry out 
development work on interesting projects in 
the =a" field; minimum qualification 
C. C. Inter. Cert. in Telecom- 
munications; energetic and intelligent man 
capable of working with a minimum of suner- 
sion on electronic circuit development: labora- 
tory experience — 5- ap week; pension 
tund; canteen; 1 Bus and Train ser- 
vices.—Write, "with fuil particulars of age, 
experience, qualifications and salary required, 
to Rank Cintel, Ltd., Worsley Bridge Road, 
Lower Sydenham, S.E_26. 
wit OF TRANSPORT & CIVIL 
ATION requires electrical engineers 
rb ak Signals Officers) 
communications end_ electronic 
aids. Min. age 23, Ist or 2nd 
in physics or engineering, or fa 
A.F.R.Ae.S. (candidates with parts I, 
Ill of A.M.I.E.E. or parts I — 
Re. equivalent, or of high 
attainment without these. quali- 


navigational 
class gare 


ii “and 


professional 

fications, considered). Goats £665 (age 23) | 
to £1,085 (age 34). Max. £1,250. Slightly 
lower outside London and for women. 5-day 
week.—Further details and forms_ from | 
M.L.N.S., Technical and_ Scientific Register | 
(K), * King St., London, S.W.1, quoting 
D.129/8 (7968 


ASSISTANT engineer grade II required by 


East Africa High Commission Directorate 


| of Civil Aviation on probation for pensionable 


| yey elec Gross 


salary Ene to age 
0 £1,173 y 


. sree passages. leave 
on full salary after each tour 30-36 months. 
Candidates, who should hold at least two 
second year and preferably one third year C. 
& G. Certs. in Telecoms. Principles or Radio, 
must have had at least three years’ experience 
in erection and maintenance of 
tion transmitters, radio and 
tional aids and 
_ of workshop practice essential and | 
a know 


radar naviga- 


SITUATIONS WANTED 
settee glass blower technician, age 34, 
20 exp. in scientific, high vacuum, 
electronic “and recon. cathode ray tube work.— 


[7965 | 


TECHNICAL TRAINING 

EARN it as you do it—we 
equipment combined with instruction in 
radio. television, electricity, mechanics, chemis- 


try, photography, etc.—Write for full details 
to E.M.I. Institutes, Dept. WW47, ndon, 
w.4 [0006 
gif 08 Guilds (Electrical, etc.) on ‘‘ No 
—No Fee ’’ terms; over 95% successes; 

for Ffuil details of modern courses in all 
branches of electrical technology send for 
our 144-page handbook, free and post free.— 
B.1.E.T. (Dept. 388A) 29, Wright’s Lane. 
London, W.8. [001 


TUITION 
eat COLLEGE OF TECHNOLOGY. 
a Departmen 


Co., 
[7966 | 


for aviation tele- | 


round sta- | 


provide practical | 


CABINETS 


FOR ANY EQUIPMENT 
=——CABINETS TO YOUR 
SPECIFICATION 


THE BUREAU 


This popular 
bureau cabinet is 
veneered with the 
finest selected 
Walnut and 
beautifully pol- 
ished ia a 
medium shade. 

Designed to 
accommodate al- 
most any of the 
many units we 


fully polished to 
a medium shade; 
this attractive 
cabinet has gen- 
erous storage 
| space, with board 
sliding out 
smoothly on 
| metal rollers. 
This cabinet can 
be fitted with 
| any of the latest Hi-Fi Units. 


£12.19.6 


have available 
and to give gen- 
erous storage 

compartments. 

| WALNUT £16.16.0 

| NATURAL OAK £18.18.0 

| _ THE 

| SERENADE 

| Veneered with 

| finest selected 

| walnut, beauti- 

| 

| 

| 

| 

| 


THE 
CONTEMPORARY 


This beautifully designed 
Contemporary Cabinet 
can be supplied in Oak, 
Walnut or Mahogany 
Veneer and has a waxed 
semi-matt finish. 

This cabinet can be 
fitted with any of the 
latest Hi-Fi Units. 


£10.15.0 


THE \ 
CONTINENTAL H 
| This elegant Cab- 

inet is the latest 
in our range de- \ 
signed in the 
| continental style, 
| solidly construc- 
| ted and finished 
in selected maho- 
any veneers. | 
(Dark, medium or } 
light, high gloss j 
}or satin finish 
available.) 


£29.10.0 


This superb cabinet can 
accommodate almost any 
combination of Radio- 
Feeder Unit, Amplifier 
Control Unit. Motor Unit 
ani Loudspeaker 
System. There is ample 
storage space. Available 
in finest selected walnut 
or mahogany veneer and 
polished. Has a pneu 
matic lid stay and ball- 
bearing castors. 


Send for the New 
illustrated equip- 
ment catalogue 
and booklet show- 
ing full range of 
cabinets etc., all 
available on easy 
terms. 


LEWIS RADIO 


120 GREEN LANES, (Dept. W88) 
PALMERS GREEN LONDON N.13. 
(Near the Cock Tavern) 
Telephone: BOWes Park 1155/6 


WIRELESS WORLD 


The ULTRA DE LUXE 


20-20000 ¢/s 


For full range listening 


Sales and Demonstration offices: 


JOHN LIONNET & CO. 


CHARING CROSS ROAD, 
TRAfalgar 5575 


iy, 
LONDON, W.C.2. 


MEGAOAKS FROM MICROACORNS GROW! 


Many “ Oaks” which today use our 
popular Type RXX- 26 Benders, started 
as “Acorns” with our light Type 
RO-20. 


No doubt it helped them to grow. 


In June, we showed you our New 
Type RZ-26 tool, developed for the 
“ Oaks.”’ 


NEXT MONTH, we will show you 
something | new, specially for the 
* Acorns.” 


Be patient—a month soon passes. 


For 6 page Folder write to:— 


A. A. TOOLS w 


197a Whiteacre Rd., Ashton-u-Lyne 


TELETRON SUPER INDUCTOR COILS 


(kt 


Ferrite Rod Aer.als. Wound on high permeability 
Ferroxcube rod, Medium wave 8/9, Dual wave 12/9 


Type HAX. Selective crystal 
diode coil for tape and quality 
amplifiers, MW 3/-, LW 3/6. 
Dual wave TRF coils, matched 
pairs (as By gm 7/- 
pair. S.O. Supersonic 
ei provides 

r RF for pre-amp 
pe tS heater. Eliminates induced 
50 c/s hum, 40/100 ke, 15/- ea. Transistor coils, etc. 
Available from leading stockists. Stamp for 
complete data and circuits. 

THE TELETRON CO. LTD., 
266, Nightingale Rd., London, N.9. How 2527 


| tenance 


| further incre: nents to wie 
| fications.-—Partic 


| further particulars may be obtained. 


to this standard; 
| 6478. 


| south 


AucGustT, 1958 


UATIONS VACANT 
LABORATORY technician with experience of | 
electronics required in the Electrical En- 


gineering Department, University of Leeds; 


initial salary, according to Cg geen and 
experience.—Applications should be made in 
| writing to Professor Carter, 


from whom 
[793 


OMPUTERS; in our expanding Computer 
Laboratory we have a vacancy for a Junior 
Engineer with -_N.C. or equivalent, who is 
keen to assist in the development of novel 
computing devices; some experience of analogue 


or digital computers and transistors would 
Ae an advantage.—Apply A. V. Roe & Co., 
Ltd., Hanworth Lane, Cherts sey, Surrey [7959 
XPANDING company specialising in elec- 


trical fire detectors and alarms seeks com- 
etent engineer with electronic or telephonic 
ackground to wndertake development work. 


Must be able to work with minimum super- 
vision. Good salary for right man.—Apply in 
writing, stating age, qualifications, experience 
and salary required, to Box No. 6974. {7970 

ELEVISION Engineer required by old- 

established dealers with leading agencies; 
must be to R.T.E.B. and C. & G. standards; 
4-hr week; accommodation available, new 


s/d_ house, summer holidays, with pay granted. 
—Write, stating experience and salary required, 
to: Wycombe Electrical Supplies, Ltd., 51-52, 
Oxford St., High Wycombe, Bucks. [7890 


GC vanaecs. —Oil Exploration Company with 
world-wide seismic parties offers permanent 
career to electronic technicians; 
and operating field equipment; men prepared 
to accept responsibility and to live in camp 
conditions; academic qualifications to H.N.C. 
or equivalent or genuine practic al experience 
liberal home leave.—Box No 


maintaining 


{0331 
LECTRONICS: Electronic Instruments, Ltd., 
of Lower Mortlake Ra., Richmond, have | 


vacancies for junior and semi-senior engineers 


for instrument final testing. These are staff 
positions offering interesting and varied jobs 
with a bright future in this rapidly expand- 
ing Company. 5-day week, pension scheme 


—Apply to the Company, 
and quoting reference TE/W 


RAvi0 Technicians required by International 
Aeradio Ltd. for overseas service. 

| nent and pensionable posts. Normally 
| inclusive salary in local currency varying with 
location, and additional marriage and 
differentials. U.K. leave, free air 
insurance. Kit allowance. Qualified candidates 
to whom replies wi!l be sent write to Personnel 
Officer, 40, Park St., W.1. [0262 


IGITAL computers.—A vacancy 

an electronics engineer in a rapidly ex- 
panding computer group which is concerned 
with the development of novel computing de- 
vices; qualifications required are H.N.C. 
equivalent, together with experience 
design of pulse circuitry, preferably 
transistors.—Apply V. Roe & Co., 
Hanworth Lane, Chertsey, Surrey. 


ENIOR laboratory 
Norwood Technical 
S.E.27, in telecommunications and electronics 
dept., for upkeep of laboratories, ordering 
stock, keeping inventories, repair and main- 
ot equipment and supervision of six 
Staff; salary £490 rising to £607: 
for specified quali- 
and application forms (re- 

turnable within 14 days) ‘trom Secretary 


EPUTY chief engineer required by large 
television and radio rental organisation on 
coast, essential qualifications are a 
thorough knowledge of up-to-date 
practice with sound theoretical 

also ability to handle staff and deal with for- 
ward planning: familiarity with communal- 
aerial technique would be advantageous: com- 
mencing salary in region of £750 per annum 
according to age and experience with very 
real prospects ahead.—Box 6619. 17944 


giving qualifications 
1W5M. (0126 


tax-free, 


exists 


technician 


required 
College, 


Knight's Hill, 


technical 


background 


EDICAL Research Council require an elec- 
tronic engineer at their Molecular Bio- 

logy Research Unit, Cavendish Laboratory, Free 
School Lane, Cambridge, to construct electronic 
instruments needed in a wide field of scientific 
research connected with fundamental biological 
problems: Higher National Certificate or univer- 
sity degree 5 a pape previous experience 
essential; age 25-35; salary at a point £535- 
920 per annum according to age and experi- 
ence; superannuation after probationary period. 
—Apply to Dr. M. F. Perutz at above ——. 


ELVIN & HUGHES, Ltd., Winchester Road, 

Basingstoke, Hants have vacancies in 
their Systems Laboratory for senior and junior 
Development Engineers for work on the design 
of small electro mechanical control systems; 
applicants should have a degree or Higher 
National Certificate in electrical engineering 
and preferably several years experience in the 
design and development cf transistor amplifiers 
and servo mechanisms; the laboratories are 
housed in a modern builiing on the outskirts 
of Basingstoke: the company has a staff pen- 
sion scheme and housing accommodation will 
be made available to suitable applicants.— 
Applications should be made in writing, giving 
full details of qualifications, age, experience, 
etc., and addressed to The Personnel Manoa, 


Perma- | 


child | 
passages and | 


for | 


at | 


television | 


POST OFFICE TYPE 
LINE EQUIPMENT 


POWER SUPPLY RECTIFIERS for Telegraph Systems, 
pa types. 

TELEPRINTERS: Perforators, Auto Transmitters. 
SUPPRESSION FILTERS, Telegraph Relays, 
Capacitors and all manner of teleprinter spares. 
LINE EQUALIZER UNITS: Attenuators, By-Pass 
Filters, Recording Bridges, Distortion Testers, Spark- 
Gap Protectors. 

SWITCHBOARDS and spare parts, including Privacy 
Desk Tests. 

CARRIER TERMINALS and Repeaters, Speech + 
Duplex, 1 + 1,1 + 3and1 + 4, Diversity Combining 
Units and-all manner of spares. 

FREQUENCY FILTERS, Coils Inductance, Repeating, 
Retardation and Hybrid Transformers and close 
tolerance capacitors. 


LOW POWER RADIO STATIONS 
(Ground Use) 


MC 


cone 18Q SERIES, 1} to 12 Mc/s. RF Output 
yatts. Power Units for 12 v., 24 v., 115 v. D.C. 

pa 115 v. and 230 v. A.C. 

WIRELESS SET No. 19. 2-8 Mc/s. and 235 Me/s., 

all ancillary equipment and RF Amplifier No. 2, 

Mk. 2. 

beste g SET No. 31. Manpack Walkie-Talkie, 

40-48 

WIRELESS SET No. 62. Lightweight Communica- 

tions Set, 14-10 Mc/s 


WIRELESS SET No. “98. Manpack or Truck Walkie- 
Talkie 40/42 Mc/s., 4 channel. 
AN/GRC SERIES. Sets and spares available. 
LOW POWER RADIO STATIONS 
(Airborne Use) 


SCR-522. 4-channel, 100/156 Me/s., complete with all 
operating and test equipment. 
ARC-1. 20-channel, 100/156 Mc/s. 


TR1934, 1935 AND 1936 Series 
Units available. 

RADIO COMPASS SCR-269G. 
spares stocked in large quantities. 
COMPONENTS: Capacitors, variable and fixed up to 
2 mfd. at 10,000 volts. Transformers Heavy Duty, 
Rectifier various, Carbon brushes, Magslip Hunters, 
Ball races, Potentiometers, Test Meters. 


R. GILFILLAN & CO. LTD. 
7, High Street, WORTHING, Sussex. 
Tel.: WORTHING 8719 and 30181. 


Equipment, Sub- 


All ancillaries and 


Cables: Codes: 
* GILL WORTHING” “BENTLEY'S 2nd” 


The NEW 


EDDYSTONE ‘870’ 


RECEIVER 
PRICE — £34.16.0 (inc. P.Tax) 


Efficient broadcast reception on 
short, medium and long waves. 
A Semi-portable AC/DC set 
equally suitable for cabin or 
home use, offering Eddystone 
design and workmanship at a 
Reasonable Price. 


n stock at :— 
WEBB’S RADIO 
14 SOHO STREET, LONDON, 
Telephone GERrard 2089 


W.1 


RADIO & ELECTRONIC 
ENGINEERS... 


The MORSE CODE is still, and 
always will be, the basic Code for 
individual Signalling, whether on 
visual or telecommunication circuits. 
So add this simple and interesting sub- 
iect to your qualifications. Apart from 
the pleasure derived from this extra 
knowiedge, it counts for much when a 
step up the ladder is under consideration. 
Write for the CANDLER BOOK OF 
FACTS and see for yourself how fascinat- 
ing the Candler method of teaching the 
Morse Code will prove. 


CANDLER SYSTEM CO. 


(56W) 52b ABINGDON ROAD, LONDON. W.8 
Candler System Co,, Denver, Colorado, U.S.A, 


T, 1958 
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MICRO SWITCHES 


BURGES 


BRAND NEW 
MINISTRY RELEASE 


MK.4BR 
METAL BODY 
UNIVERSAL 
CONTACT 
A.M. Ref. 50/4098 


ry 78/- 8 £2555 


DOZ. 
(min. quantity) 
Compare this remarkable 
almost half-price offer with 
manufacturers’ prices. 


SPECIAL OFFER 


AERIAL MASTS 


R.A.F. TYPE 50 


36ft. HIGH 


Kits comprise—9 2in. dia. Tubular 
Steel (Copper Plated) Sections of 4ft. 
length, top-section and base. 
Pickets, Guys and Fittings. 

YOU can purchase this nor- 
mally expensive MAST for a 
fraction of its cost, i.e., 


£8 .10.0 ONLY 
(Carr. 15/6) 
Please add £1 for gga 
wooden carrying ci 
The MAST is were suit- 
able to take aerials for Tx., 
x., F.M. and T.V. (especially 
COMMERCIAL), and has many 
other uses. Extra 4ft. sections 
can be supplied at 11/6 per 
section. 
U.S.A. 45ft. AERIAL MAST (10 sections 4ft. 
6in. x 2in., guys etc.). This entirely new and compl-te set 
in canvas carrying bag £15/10/- each, carr. 17/6 or 2 
sets with additional low and high frequency antenna 
£30 pair. Carr. extra. 


ARMY TYPE 32FT. MASTS similar to above 
but 10 lin. screw-sections, suitable for per- 
manent lightweight installation. Kit in canvas 
bag, £5/10/-, carriage 12/6. 


TELEPHONE SETS 
Ex-Govt. “DON Mk. V” 
Currently used by Civil Defence 


Ideal be- « 

tween 2 

or more 

positions 

up to five 

miles. 

STORE, 
FACTORY AND 
OFFICE ; FARM 
BUILDINGS; GAR- 
8 DEN SHED and 
HOUSE, 2 sets in in- 
dividual carrying 
cases, complete with 
long life batteries, 
bells, buzzer and 


| requir for us 


SITUATIONS VACANT 

SENIOR audio engineer required for develop- 
ment of high fidelity and stereophonic 
equipment, including the design of loudspeaker 
enclosures, applicants must be conversant wit 
electro-acoustics and possess several years’ ex- 
perience in the design of audio amplifiers and 
associated equipment: the position is permanent 
and offers outstanding prospects for advance- 
ment.—Please write, quoting Ref. No. E.1646, 
giving full particulars of experience and quali- 
fications to the Personnel Manager, Ferguson 
Radio Corporation, Ltd., Gt. ene ae 


Enfield. 
OMPUTERS. A vacancy exists in an ex- 
progressive Computer Group 
Senior Engineer to take charge of a 
circuit development section. The work is con- 
cerned with the application of transistors to 
new types of basic circuit elements which are 


preferably analogue, pon x. with 
a@ sound understanding of transistors and 
switching circuits.—Apply: A. V. Roe & Co., 
Ltd., Hanworth Lane, Chertsey, Surrey. [7966 
EON LABORATORIES have two interesting 
vacancies for technical assistants; one 
post will be concerned with the calibration of 
Histributed delay cable; the other will include 
service of electron microscopes, construction of 
stabilised power supplies and work on vacuum 
systems; both posts ca!l for men with consider- 


able expericnce in experimental work; ability to | 


use machine tools desirable; experience in the 
above specialised fields not essential; qualifi- 
cations to O.N x Standard: good working con- 
ditions, 5-day week: pension scheme.—Apply 
Aeon Laboratories. Beech Hill, Englefield Green, 
Egham, Surrey [7951 

ANK CINTEL, Ltd., have a vacancy for a 

Junior Development Engineer to carry out 
development work on interesting projects in 
the electronics field: minimum qualification 

-C. or C. & G. Inter. Cert. in Telecom- 
munications: energetic and_ intelligent man 
capable of working with a minimum of suver- 
vision on electronic circuit development: labora- 
tory experience a: 5-day week; pension 


tund; canteen; 
vices.—Write, with full particulars of age. 
experience, qualifications and salary required, 
to Rank Cintel, Ltd., Worsley Bridge Road, 


Lower Sydenham, S.E.26. [7960 


INISTRY OF TRANSPORT & CIVIL | 


AVIATION _ requires 
(Assistant Signals Officers) for aviation tele- 
communications end _ electronic navigational 
aids. Min. age 23, Ist or 2nd class degree 
in physics or engineering, or A.M.I.E.E. or 
.R.Ae.S. ceeenes with parts I, 
A.M.I1.E.E. or parts I and II 
A.F.R.Ae.S. or equivalent, or of very high 
professional attainment without these quali- 
fications, considered). Salary £665 
to £1,085 (age 34). Max, £1,250. 
lower outside London and for wane. 
week.—Further Ss and orms 

L.N.S., and Beientitic Register 
26, King St., London, S.W.1, quoting 
D.129/8A. [7968 
ASSISTANT engineer grade II required by 

East Africa High Commission Directorate 
S Civil Aviation on probation for pensionable 

ongere. Gross salary according to age 

qualifications up = £1,173 a year in 
scale £813 rising | to 1.541 & year. Outfit 
allowance £30. 


electrical engineers 


least two 
second year and preferably one third year C. 

Certs. in Telecoms. Principles or Radio. 
must have had at least three years’ experience 


in erection and maintenance of ground sta- 
tion transmitters, radio and radar naviga- 
tional aids and <erial systems. Up to date 


knowteaee of workshop practice essential and 
a knowledge of teleprinter and_perforator 


£5.11 Be og 100 ft. 
cable. 


Magneto for use with above can be supplied 
at 15/6 extra. 


D3 STRANDED TELEPHONE CABLE, NEW | 
mile drum, 85/-, carr. 17/6. 


MINIATURE SEALED 
RELAYS wien oer eitsc tgs ve 


OO, Bees 4 EFGOED inc ccccscncescsseseses 25'- 
96D. 5009 + 5000 22/6 
96C. 1450 + 1450 .. 19/6 
96B. 500 + 500 .... 17/6 
96A. 2.20 + 2.2 15/6 
S.T.C. Types 

2,700Q 2-pole change-over 4184 GE ........ 21/6 
700Q 2-pole change-over 4184 GD ............ 19/6 
7009 single heavy-duty make 4186 ED ...... 18/6 
SPECIAL QUOTATIONS FOR LARGER 

QUANTITIES 


Quantity and Export enquiries invited. 


HATTER & DAVIS (RELAYS) LTD. 


2, IRONGATE WHARF ROAD, 
PRAED ST., LONDON, W.2 
PAD 2231/2/3 


tenance would be an ecvantege —Write to the 
Crown Agents, 4, Millbank, London % AD 
State age, name in block letters, full qualifica- 
tions and experience and quote M2C/49960/ 
WP. [7981 


SITUATIONS WANTED 
srry ge glass blower technician, age 34, 
20 e in scientific, high vacuum, 


xp. 
| electronic “and recon. cathode ray tube work.— 


Box [7965 


TECHNICAL TRAININ 

EARN it as you do it—we 
equipment combined with instruction 

radio, television, electricity, mechanics, chemis- 

try, photography, etc.—Write 

to E.M.I. Institutes, Dept. WW47, 


ITY and Guilds (Electrical, etc.) on ‘‘ No 

Pass—No Fee ’’ terms; over 95% successes; 
for full details of modern courses i 
branches of electrical technology 
our 144-page pengom. free and post 
B.1.E.T. (Dept. 29, Wright’s Lane. 
London, We. [001 


TUITION 
neni COLLEGE OF TECHNOLOGY. 


SICS Departmen 
APPLICATIONS are invited for enrolment for 
the courses in Microwave Physics beginning on 
39th Sane. 1958 Suitably qualified 
ts may proceed to the M.Sc. degree of 
the University of London or the Post-graduate 
Diploma of the llege. For further details 
apply Head of Department. (7975 


 £12.19.6 


or diesel electric power plant main- | 


G | 
provide practical | 


for full details | 
London, 


CABINETS 


FOR ANY EQUIPMENT 
=——CABINETS TO YOUR 
SPECIFICATION 


THE BUREAU 


This popular 
bureau cabinet is 
veneered with the 
finest selected 
Walnut and 
beautifully _pol- 
ished ia a 
medium shade. 
Designed to 
accommodate al- 
most any of the 
many units we 
have available 
and to give gen- 
erous storage 
compartments. 


WALNUT £16.16.0 
NATURAL OAK £18.18.0 


THE 
| SERENADE 
| Veneered with 
| finest selected 
| walnut, beauti- 
fully polished to 
| a medium shade; 
this attractive 
} cabinet has gen- 
| erous storage 
| space, with board 
sliding out 
smoothly on = 
metal rollers, OTT arp OF Fa ar 
This cabinet can J tT a = 
be fitted with win 
| any of the latest Hi-Fi Units. 


THE 
CONTEMPORARY 


This beautifully designed 
Contemporary Cabinet 
can be supplied in Oak, 
Valnut or Mahogany 
Veneer and has a waxed 
semi-matt finish. 
This cabinet can be 
fitted with any of the 
latest Hi-Fi Units. 


£10.15.0 


CONTINENTAL! i i! | 
This elegant Cab- } 
i 


inet is the latest 
in our range de- 
signed in the fy 
continental style, }) 
solidly construc- | 
| ted and finished 
> selected maho- |} 


Control Unit. Motor Unit 
ani Loudspeaker 
System. There is ample 
storage space. Available 
in finest selected walnut 
or mahogany veneer and 
polished. Has a pneu 
matic lid stay and ball- 
bearing castors. 


Send for the New 
illustrated equip- 


ny veneers. }}/\) oe 1 j 
(Dark, medium or Hi 
| light, high gloss Jj) “ HT. 
}or satin finish } i | 
available.) ~tes AW | fH 
| £29.10.0  — | 
—— — 
This superb cabinet can 
accommodate almost any 
| combination of Radio- 
Feeder Unit, Amplifier 
| . 
| 


ing full range of 
cabinets etc., all 
available on easy 
torms. 


LEWIS RADIO 
120 GREEN yy (0 ept. W88) 
PALMERS GREEN LONDON N.13. 
(Near the a Tavern) 
Telephone: BOWes Park 1155/6 


156 


WIRELESS WORLD 


AuGusT, 1958 


METERS 


All types 
Any make 


Single and Multi-range repaired 
and recalibrated 

Meters 2” to 6” supplied from stock. 

Scaled to requirements. | 


t 
E.I.R. INSTRUMENTS LTD. || 
329 Kilburn Lane, London, W.9 


Tel: LADbroke 4168 


RADIO & 
TELEVISION COMPONENTS 
We operate a prompt and efficient || 

MAIL ORDER service. 
3d. stamp (only) for cata.ogue. 


James H. Martin & Co. Finsthwaite, 
Newby-Bridge, Ulverston, Lancashire. 


NORTHERN RADIO SERVICES 


are pleased to announce their new Symphony 
Stereophonic Amplifier, giving high quality 
results for only 19 gns. complete. 

Also new Column Loudspeakers giving fan- 
tastic results on Stereo 20 gns. complete. 
Complete Stereo Reproducer with Transcrip- 
tion Unit and two speakers, completely 
cabineted, ready to play, £85. 

Il Kings College Road, London, N.W.3 
PRimrose 3314. 


‘TANNOY’ 


SOUND EQUIPMENT 


Tells you what's going on clearly 


WEST NORWOOD : S.E.27 


Telephone: GiPsy Hill 1131 (7 lines) 


LOW FREQUENCY QUARTZ CRYSTALS} ° 


Increased manufacturing facilities 
enabled us to extend the frequency range of 


have 


.C.C. Quartz Crystal Units in the low 
frequency direction. Units are now available 
in the frequency range from 1 kc. to 40 kc/s. 

Bimorph, NT Cut, or 5 X Cut Flexural 
elements are used according to frequency, and 
prices are fully competitive. 

Low frequency units for frequencies higher 
than 40 kc/s are covered by our standard range 
of 5 X Longitudinal Mode, CT Cut, and DT 
Cut crystals. 

We can offer prompt deliveries, and a 
technical advisory service on circuitry and other 
problems is always at your service. 


e WHEN IT’S QUARTZ CRYSTALS 
THINK OF Q.C.C. FIRST. 


The QUARTZ CRYSTAL Co. Ltd. 


Q.C.C. Works, 
Wellington Crescent, 
New Malden, Surrey. 


Telephones: 
MALden 0334 & 2988 


| Jet ook 


TUITION 
LYMOUTH AND DEVONPORT TECHNICAL 
COLLEGE, Tavistock Rd., Plymouth. 
RADIO Officers’ Course. 


THE next full-time course leading to 

P.M.G. Certificates will commence in Septem- 

ber, 195€ 

APPLICATION for entry should be made as 

early as possible to the Principal, giving par- 

ticulars of previous education. 

ANDREW SCOTLAND, 

CLERK to the Governors. 17945 
Certificates, 


For 


IME courses for P.M.G 

. Telecommunications and Radar 
Seeanianatete Certificates.—Information from 
College of Technology, Hull [0111 


IRELESS.—See the world as a radio officer 


in the Merchant Navy; short training 
eriod; low fees, scholarships, etc., available; 
boarding and day students; stamp for prospec- 
tus.—Wireless College, Colwyn Bay. [0018 
V and Radio.—A.M.Brit.I.R.E., City and 
Guilds, R.T.E.B. Cert., etc., on ‘‘ No Pass 
—No Fee” terms; over 95% successes; details 
of exams and home training courses in all 
branches of radio and T/V, write for 144-page 


free.—B.1.E.T. {devt. 397A), 29, 
Wright’s Lane, London, W.8 [0116 


M.I.Mech.E., A.M.Brit.I. - E., City and 
Guilds, etc., on No ass—No Fee’ 
terms, over 95% successes— J details of 


Exams and courses in all branches of Engineer- 
ing, Building, etc., write for 144-page Hand- 
book—Free: B.I.E.T. (Dept. 387B), 29, Wright's 
Lane, London, W.8. {0118 | 


LL examinations easier to pass by I1.C.S. 
home-study methods. E o 

& G. Telecoms., P.M.G. Cert. in 
Telegraphy. Radio and TV Servicing, 
Write for free prospectus: International Corres- 
pondence Schools, 71, Kingsway (Dept. >L. 
42A), London, W.C.2 [0033 | 
EARN-AS-YOU-BUILD course in basic radio, 
electronic and electrical theory, with prac- 
tical training, building a 4-valve receiver and 
Superhet signal generator and multi-tester.— 
Write for free book: International Correspond- 


ence Schools, 71, Kingsway (Dept. CL42), Lon- 
| don, W.C.2.° [0350 | 
RAIN at home for a better position or a 


new hobby.—We offer comprehensive modern 
home tuition courses covering over 100 careers 


and hobbies; practical equipment supplied 
with many courses.—Write for free brochure, 
stating subject of interest, to E.M.I. Insti- 
tutes, Dept. WW39, London, W.4. (Associated 
with H.M.V.) [0180 
a. giving details of home 

dy training in radio, television and all 


branches of electronics; courses for t 


enthusiast, or for those aiming at the 
A.M.Brit.I.R.E City and Guilds, .T.E.B., 
and other professional examinations; train 


with the college operated by Britain’s largest 
electronics organisation; moderate fees.—Write 
to E.M.I. Institutes, Dept. WW28, London, W.4. 


NCORPORATED Practical Radio Engineers 


home study courses of radio and TV en- 
gineering are recognised by the trade as out- 
standing and authoritative; moderate fees to a 
| limited number of students only; syllabus of 
instructional text is free; the Practical Radio 
Engineer, journal, sample copy 2/-; 6.000 align- 
ment peaks for superhets, 5/9; membership 
and entry conditions booklet 1/-, all post free, 
from the Secretary, I.P.R.E., 20, 


Fairfield 
Rd., London, N.€ [0088 
BUSINESS & PROPERTY 

ADIO and television business, S.W.20, turn- 
over £8,000 p.a., leading agencies, good 
service trade; price £1,500 s.a.v.—Apply Marcus 
Leaver & Co., 36, Bruton St., W.1. Mayfair 
4266. [7967 


HOTELS “AND ACCOMMODATION 
ADIO SHOW. When visiting London for 
the Radio Show, or at any other time, 

stay at Hans House. Private suites comprising 
bedroom, sitting-room, bathroom and telephone, 
from 2 gns. daily, 15 gns. weekly, for apart- 
ments and breakfasts.—Write Hans House, 16, 
Hans Road, London, S.W.3. Tel. Kensington 


3764. [7845 
BOOKS, INSTRUCTIONS, ETC. 
ADIO Interference Supression: As Applied 
to Radio and _ Television Reception.’’ 
By G. L. Stephens, A.M.I.E.E. 2nd Ed. An 
up-to-date guide to the various methods of sup- 
pressing electrical interference with radio and 
television reception. Many practical 
tions are given, particular attention being paid 


to the problem of interference at television fre- | 


quencies. Other chapters deal with the design 
and choice of suppressor components, methods 
of locating the source of interference, and sup- 
pression at the receiver itself. 10/6 net from 
all booksellers. By post 11/4 from Iliffe & 
SE. Ltd., Dorset House. Stamford St., London, 


By M. G 
: M.I.E.E. This wel- 
work describing laboratory 
equipment and methods of operation has been 
entirely re-written and greatly enlarged. Among 
the subjects considered are layout and furnish- 
ing of premises, methods of measurements, 
sources of power and signal measurements. 
There is a comprehensive reference section and 
many photographs, diagrams, graphs and tables: 

- net from all booksellers. By post 26/9 
from Iliffe & Sons Ltd., Dorset House, Stam- 
ford Street, S.E.1. 


ADIO L aboratory 
Scroggie Sc 


Han Tes he 


known prac tic al 


the | 


|| TRANSFORMERS 
|| for MULLARD 510 
|| AMPLIFIER 

|| Fully Shrouded Up- 
| right Mounting. Fully 
| 


Guaranteed, _inter- 
leaved and Impreg- 
nated. 1.56 300-0- 


300 v. 100 mA., 6.3 v. 
2-a ct.,6.3 v. | a. 27/- EE” 

P/P 2/6. TSS for 510 Amp. and Tuner 300-0- 
|} 300 v. 120 mA., 6.3 v. 2.5 a. ct., 6.3 v. 2.5 a., 
6.3 v. | a. 32/-. P/P 2/6. Primaries for above 


Output a 000 ohm. with 429 is a 

pings for 510 Am 30/-. P 2/- 

SPECIAL OFFER T44 and T55 59/-. PIP 3/6. 

All carefully made to conform to specifications. 

SOUTHERN TECHNICAL SUPPLIES 

13 NORTH STREET, PORTSLADE SUSSEX 
Tel.: HOVE 47223 


| 240-220-200; 0-10 v 50 c/s. 144 Ultra-Linear 


(ecm 
SIFAM ELECTRICAL INSTRUMENT co. Lt. 


LEIGH COURT - TORQUAY ~- 


Research Development | 
|| Work Undertaken 


Design and Prototype 
= Development of Audio- 
{ 


Electro Devices and 
Box No. 2336 
clo “W. World” 


Equipment. 


a 


CASCO 
INTER-COM & 


EASCO ELECTRICAL 


(HOLDINGS) L70 "Phone: BRixton 4961 


ODDIE FASTENERS 


Pat. 507249 


THE FASTENER WITH ENDLESS 
APPLICATIONS—SIMPLE—POSITIVE 
SELF-LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO _ SUIT 
CUSTOMERS’ REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY. 


iustrated brochure and other information 
will gladly be sent on request, 
DEPT. * 


Oddie, Bradbury &Cull Ltd., Southampton 


Tel.: 55883 Cables: Fasteners, Southampton 


Telephone 4547/8 


ie yer 


_— 
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BOOKS, INSTRUCTIONS, ETC. eens. INSTRUCTIONS. re. BOOKS, INSTRUCTIONS, ETC. 
“7% Williamson Amplifier.” This 15-watt | “ RELESS Servicing Manual.’’ , ww, 9.1” ADIO Designer’s Handbook.’”’ Editor: F. 
amplifier has gained wovldewide recog- ia king, M.I1.E.E. This, the ninth Langford-Smith, a Sc., B.E., Senior Mem- 


nition on account of its remarkably low dis- | edition of a standard work, which has come to | ber I.R.E. (U.S.A.), A.M.I.E. (Aust.). A com- 
tortion The issues of Wuretess Wortp in| be recognised as a reliable and comprehensive | prehensive reference book, the work of 10 
which it was originally described have long | guide for amateur and professional alike, has | authors and 23 collaborating engineers, contain- 
Since been out of print, and the present booklet, | been thoroughly revised and set in a larger | ing a vast amount % data ina yecially accessible 
which reprints all the relevant articles from | and handier format. Essential testing appara- 
1947. onwards, gives full details not only of | tus is described and logical methods of deducing 
the basic circuit and layout, but also of the | and remedying defects are explained. A com- | receivers or audio VF Pelevision. radio 
ancillary circuits recommended by the designer | pletely new chapiet, on the servicing of fre- | transmission and industrial electronics have 
for high-quality reproduction of record and | quency modulated V.H.F. receivers has been | been excluded in order to limit the work to a 
radio programme; 3/6 net from all booksellers. | added: 17/6 from all booksellers. By_ post | reasonable size; 42/- net from all booksellers. 
By post 3/10 from Ili iffe & Sons Ltd., Dorset | 18/8 from Iliffe & Sons Ltd., Dorset House, | By post_44/3 from Iliffe & Sons Ltd., Dorset 
House, Stamford St., S.E.1. Stamford St., London, S.E House, Stamford St., S.E.1. 
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ner 300-0- - a 

$v. 2.5 a, 

cove: | | [10 WATT TRANSISTOR | || NEUCLEX CO. LTD. 
2% tap- AMPLIFIERS or your Prototype Units. Vesigne 
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storage for radio components, nuts, 
bolts and other small parts. Sheet steel! 
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CIRCUITS 


Amongst the many special types of printed circuits 
produced by T.C.C. are those in which the surface of 
the metallic conductors is made flush with the surface 
of the insulated resin panel. 


These circuits are of advantage when used in switches, 
coding discs, slip rings, etc., as the moving contacts 
are subjected to the minimum amount of wear and are 
virtually free of “ contact bounce ”’. 


The contact, in sweeping across the surface of a flush 
switch, remains at a constant level and does not rise 


and fall on the conducting paths. 


The insulating surface of T.C.C. flush circuits is 


Melamime resin, this material having good wearing —— 
properties combined with first-class anti-tracking [UURh 


characteristics. To ensure long life and good wear, the 


conducting paths are normally silvered and then ——— 


rhodium plated. 


Large quantities of these circuits are already used 
in computer equipment, in Telemetric equipment, elec- 
tronic weighing apparatus, and many other applications. 
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REDUCES BIT WEAR AND 
INCREASES STRENGTH OF JOINTS 


Leading manufacturers of electronic equipment throughout 


SAVBIT FOR FACTORIES » ae ve the country find that by using Ersin Multicore Savbit 


Savbit Type 1 Alloy is supplied to Mubiccot Type 1 Alloy the cost of maintaining and replacing soldering 
factories at bulk prices on 7 lb. a 


reels, 16 and 18 s.w.g. are the & — iron bits is drastically cut. The inclusion of a small 
diameters most suitable for the . Z } 

majority of soldering processes. { : jy percentage of copper in Savbit Alloy prevents copper 
Supplies are also available on 1lb. 

reels in all gauges. 


absorption by the solder alloy from the soldering bits — 


increasing their useful life by up to 10 times. At the same time, 


the presence of this extra copper increases the creep 


SAVBIT FOR properties and strength of joints in all soldering processes. 
THE SERVICE ENGINEER 


Approx. 170 ft. of 18 s.w.g. SAVBIT is 

| supplied on a rlb. reel individually 

packed in a carton and is available from 

¥] trade stockists under reference 
R18SAV. Price 15/- (subject). 


SAVB.:T FOR  “’ 
THE SMALL USER ' 


The popular Size 1 Carton is now 
supplied in 3 specifications: 53 ft. of 
18 s.w.g., 30 ft. of 16 s.w.g. or 20 ft. 
of 14 s.w.g. 5/- each (subject). 


More and more Electronics manufacturers 


are using Ersin Multicore SAVBIT Type 1 Alloy. 


MULTICORE SOLDERS LIMITED, MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636) 
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